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IW/A-COM delivers real results with EDACS state-of-the-art 
technology and support 


In the fast-paced age we live in, some technologies can become obsolete 
almost as fast as they become popular. Not at M/A-COM! In critical 
communications, we’re ahead of the curve and that’s the only place to be. 


» Flexible technology. Digital or analog. Simulcast or multi-site. 
With a wide variety of frequencies. 


Secure digital communications with high voice quality. 


Designed for smooth upgrade through forward 
and backward compatibility. 


For more information on M/A-COM's EDACS products, email us at 
macom-info@tycoelectronics.com or call us at 1.434.832.6592. 


More Choices. More Experience. Better Sense. 
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On the cover: Chicago has 125 sites scat- 
tered thoughout the city, safeguarding its 
public safety networks from attack. If a site 
fails, traffic is re-routed. See page 16. 


® 
MOBILE RADIO Depa rtments 
TECHNOLOGY 
FEBRUARY 2002 
Volume 20, Issue 2 | 4 In syne 
Don Bishop 
When push comes to ... talk 
6 Letters 


Making waves 
Nikki Chandler 

The faces of fatality 
in the tower business 


10 In the public interest 
Robert H, Schwaninger Jr. 
Public dollars and sense 


14 Public safety: ‘10-2’ 
David O.Dunford 
Show me the (radio) money! 


Features 


16 Pusuic Sarery: Security snapshot: The Windy City 
James Careless 
Even though Chicago centralized its public radio networks seven 20 
years ago, it didn’t put all of its “eggs in one basket.” Redundancy 
protects from attack. 


Technically speaking 
Harold Kinley, C.E.T. 
Getting back to basics: 


Filter terminology 
24 Rapnio@Work: Boxing communications 


Adriane Roberts 

College campuses or road sides aren’t the only places wireless call 
boxes are used. These boxes can also improve customer service, 49 
productivity and risk management. 


30 Dealing with a rude neighbor 
Robert H. Schwaninger Jr. 
Nextel Communications’ plan to solve interference with public safety 54 
proposes a reshuffling of spectrum usage and licenses. Why should 57 
the industry accept this deal? 


34 Technical techniques: A primer for transmission lines 
Patrick Buller 58 
Part I—An understanding of transmission lines used as 64 
transformers and filters can help techs properly configure 
feedlines and even solve problems. 


40 Point-of-sale perspective 
Time to stand up and be counted 


Ad index 

50 20/20 visions & Tuning in 
52 Product focus: Batteries 
Products 


Pack your suitcase 


57 Editorial index 
Classified 


Roger that 
Let’s give credit where credit it due 


ON THE WEB AT WWW.MRTMAG.COM: 


@ Why 220MHz? 
The 220MHz band may hold great promise for business and 
industrial users. Learn why a move toward 12.5kHz-wide FM may 
extend system range compared to 5kHz technologies. 


@ Law firm, trade group hold 800MHz confabs 

Meetings regarding a proposal to reallocate land mobile radio 
spectrum are to be held in February by a law firm and a trade 
association, separately, 


Nextel’s 800MHz interference resolution 
plan will affect several industry players, if 
it ever goes into effect. See page 30. 
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Telewave, Inc. delivers 


high performance 
everytime, everywhere. 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 
our support of Public Safety, 
Government, and Business 
systems is second to none. 
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with our sales engineers. 
Or visit our website at 
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When push comes to ... talk 


Early radio: Mute the receiver; 
switch the antenna; key the trans- 
mitter. Unkey the transmitter; 
switch the antenna; unmute the 
receiver. Back and forth, back and 
forth, and you have a conversation 
with the radio operator on the 
other end. 

Big advance: Press one button, 
and control circuitry mutes the re- 
ceiver and switches the antenna as 
the transmitter keys. Push to talk. 
Honestly, it was a big deal when it 
first came out— when, in the 1940s? 

Today’s radio communications 
users take push-to-talk for 
granted. But guess what? What’s 
old is new again. 

Nextel Communications pro- 
moted push-to-talk as an extra ben- 
efit to business users who sub- 
scribed to its cellular telephone 
service. One of the company’s early 
descriptions called push-to-talk 
“executive intercom.” The current 
description calls it “direct connect.” 
Direct connect not only rhymes, it 
doesn’t exclude employees and fam- 
ily members. 

Customers didn’t care why 
Nextel could offer push-to-talk and 
other cellular or PCS companies 
could not. Radio communications 
specialists understood that Nextel 
offered push-to-talk because the 
company actually had radio com- 
munications licenses, not cellular 
or PCS wireless telephone licenses. 
Until a change in FCC regulations, 
cellular and PCS carriers were not 
allowed to offer the feature. 

And why should they want to? 
Two reasons—money and money. 

The first reason, money, has to 
do with Nextel’s success in keep- 
ing its average monthly revenue 
above $70 while cellular and PCS 
carriers draw monthly customer 
dollars in the $40 range. It seems 
as though business customers re- 
ally like push-to-talk, and they use 
more of the costlier peak-period 
airtime than consumer customers. 

The second reason, money, has 
to do with the ability to serve 
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dispatch customers such as utili- 
ties and public safety agencies. Al- 
though Nextel’s penetration into 
these markets has been minimal, 
incremental revenue is welcome at 
any time and is especially welcome 
in times of recession and slowing 
market growth. 


Combine push-to-talk with pri- 
ority access, and you have a pack- 
age that is both attractive to pub- 
lic safety users and potentially un- 
satisfactory (if not dangerous) to 
consumers during emergencies. 

Priority access moves public 
safety users to the top of the call 
queue so their calls connect before 
others are served. The feature 
helps to overcome an objection that 
some agencies have about relying 
on Nextel as a primary mobile voice 
communications medium. When an 
officer, firefighter or medical tech- 
nician wants push-to-talk radio 
communications during an emer- 
gency, he wants it immediately. 
When he wants to use a handset to 
make a mobile phone call, he wants 
the call to be connected right now. 

But during an emergency that 
affects many people and draws 
news coverage, Nextel, cellular and 
PCS networks fill with people call- 
ing public safety agencies to ask for 
help or to tell what they have seen. 
The networks fill with people call- 
ing friends and relatives to reas- 
sure them about their health 
and welfare. And they fill with 


reporters calling news editors. 
Priority access would add traffic 
to the networks, making it some- 
what less likely that calls for help 
would be connected as they com- 
pete for the remaining capacity. 
The question is whether priority 
access would serve public safety 
agency communications at the pos- 
sible expense of calls for the help 
that the agencies provide. 
Meanwhile, Nextel, Motorola and 
Qualcomm have inked a deal to de- 
velop push-to-talk for CDMA tech- 
nology in a way that is compatible 
with Nextel’s IDEN-technology 
push-to-talk. Plus, Nextel gains ex- 
clusive rights for several years to 
deploy CDMA push-to-talk in North 
America and several overseas mar- 
kets. Nextel can transition to CDMA 
without losing its push-to-talk ad- 
vantage to CDMA competitors. 
Nexteland is a place where pub- 
lic safety agencies can pay Nextel 
to carry their dispatch communi- 
cations. It’s where Nextel bills dis- 
patch calls by the number of units 
called, plus airtime. It’s where 
Nextel’s radio interference to pub- 
lic safety communications is over- 
come because, well, by golly, radio 
interference by Nextel may have 
contributed to a decision to buy 
radio service from Nextel. 
Nexteland is a world where a 
possible frequency swap with pub- 
lic safety agencies might give 
Nextel radio spectrum for third- 
generation cellular service using— 
guess what?—CDMA in the 
2,100MHz band with exclusive 
push-to-talk service. 
It’s a beautiful world, isn’t it? 
All thanks to that little thing 
that most carriers left alone dur- 
ing the wireless boom days—push- 


= ns 


Editorial Director 
dbishop@primediabusiness.com 
www.mrtmag.com 


WWW.MRTMAG.COM 


y LIFE SAVING — 


In recent years paging has become an 
indispensable means of contacting people in 
both personal and professional environments. 
To reduce their dependancy on commercial 
Paging providers, many private companies and 
public institutions are now looking to take 


control of their own paging systems, to provide 


reliability, coverage, speed and service. 
Zetron makes a wide variety of paging 
infrastructure products ideal for these small to 
medium-sized users. 
Whether it’s a campus, multi-story office 
building, hospital or factory, Zetron has the 
right paging terminal for you. 


Hospitals/Medical Centers 
Campuses 

Manufacturing Plants 
Office Buildings 

Security 

Courier/Delivery Services 


Restaurants 


Day Care Centers 


ZETRON) 


Mission-Critical 


COMMUNICATION SYSTEMS 


5 to 50,000 SUBSCRIBERS 


‘Many new systems are less reliable than the systems they replaced’ 


As a “ham” and former EMT, I 
have been an MRT reader since its 
inaugural issue in the early 1980s, 
and have been involved with radio 
since the mid-70s. I would like to 


thank you for having the courage 
to write, “The times of lower fre- 
quencies and glowing tubes” (In 
Sync, August 2001) and to publish 
Mr. Dunford’s article, “Interoper- 


ability Simplified” (Public Safety 
‘10-2’, August 2001). 

Both articles bring home the 
point that newer is not necessarily 
better. Around the country, there 
have been reports of new, extremely 


high-tech (not to mention ex- 
tremely expensive) radio systems 
that perform poorly and are very 
complicated to operate. While 
higher frequencies may provide 
greater channelization, range is 
often compromised. Worse, many 
people in government and public 
safety appear pressured by manu- 
facturers and others to buy “the 
latest and greatest.” The average 
police officer, firefighter or EMT 
needs the ability to stay in touch 
with dispatch and colleagues, and 
most importantly, to request assis- 
tance in an emergency. Many new 
systems are /ess reliable than the 
systems they replaced, due to com- 
plexity and propagation character- 
istics. To these users, radios are 
tools to facilitate their work, in the 
same way they use sidearms or res- 
cue equipment. They are not an end 
to themselves, 

Also, simple VHF networks and 
mutual aid channels, such as those 
received easily on Mr. Dunford’s 
“lowly scanner,” can literally be life- 
savers. Radios on these bands pro- 
vide good range, ease of use and low 
cost. There are numerous instances 
throughout the country where the 
“old radios” allowed communica- 
tion, especially between agencies 
and jurisdictions, when the 
800MHz digital did not. 

Thank you to you and your 
magazine for continuing to tell the 
complete story. 


Every 
MeéSSage 
must get 


~ Gonsole with 
DSP Architecture 


1 1, 
i 


* Up to 100 frequencies 
* Programmable single 
or dual tone 

16 digit DTMF keypad 
* Field programmable 2 or 4 wire & simplex/full duplex 
* Programmable squelch control 

* No additional software necessary 

* Handset/headset & desk mic models 
¢ And many more popular features 


TAC eM |. 


TELEX © Signaling Product Company 


—Gregg Danzer 
Pleasant Garden, NC 


For complete information, call 


1-800-152-1560 
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Email: vega@telex.com 
WWW. vega-signaling.com 
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ICOM portables are the professional choice. 
Built so rugged, the U.S. Army selected ICOM portables for | 
exclusive use as its Soldier Intercom battlefield radio. For the 

latest technology, advanced features ond outstanding value, 
ICOM is the smart alternative. fa 


ICOM mobiles ~ from the basic 1C-F3205/F420S 

to the advanced 1C-F1020/F2020 (remote head), 

ICOM’s MIL SPEC radios are built to meet the .. 4 
most demanding operational specifications.” : . 
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Whatever your communication needs, trust the fastest growing land mobile radio 
company. Trust ICOM. For information about becoming an ICOM dealer, call 425-454- 
8155. To find out more about ICOM radios, please visit your authorized ICOM dealer, 
call 425-450-6088 for a free brochure, or visit our Website: www.icomamerica.com 
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Making Waves 


The faces of fatality in the tower business 


Death can come at any time for 
any of us. Last I heard, the mortal- 
ity rate for humans was 100%. 
However, a few pre- 
cautions in our daily 
lives can at least post- 
pone us reaching that 
final destination. 

With dangerous jobs 
in particular, man- 
agers and workers 
should be especially 
diligent in safety. In 
our industry, one of the 
most dangerous jobs is tower con- 
struction and maintenance. Tower 
workers climb or are hoisted to 
heights of hundreds of feet. 

In January, three men plum- 
meted to their deaths when a one- 
inch rope hoisting them up an 


Alltel Communications tower 
broke. They plunged 100 feet when 
the rope snapped. The workers and 
a foreman were changing guylines 
on the tower near Forrest City, AR. 
The Times-Heraid in Forrest City 
reported that the rope hoisting the 
three men up the 250-foot tower 
was tied to the front of a pickup 
truck being backed up by the fore- 
man. (See “Three Die in Fall from 
Tower,” www.mrimag.com.) 

If you know anything about 
OSHA guidelines, this incident 
should have raised a few red flags 
in your mind. 

An “Alert” released by the Na- 
tional Institute for Occupational 
Safety and Health in July of last 
year listed steps that employers 
should take to reduce the risk of 


Multi-Channel Remotes for 
Kenwood -80 -90 and 
Motorola CDM1550(LS) 


worker injuries and deaths from 
falls during tower construction 
and maintenance. One of the first 
points was “ensure that hoisting 
equipment used to lift workers is 
designed to prevent uncontrolled 
descent and is properly rated for 
the intended use.” 

Another important guideline 
(originally stated in OSHA’s com- 
pliance directive CPL 2-1.29, 
which became effective Jan. 15, 
1999) was that only two tower 
erectors at a time were to ride the 
line for work at heights more than 
200 feet “when towers are erected 
with a gin pole, conditions pre- 
clude the use of a personnel plat- 
form and other conventional 
methods of climbing using a ladder 
or other approved climbing devices 
might create a greater hazard from 
fatigue or repetitive stress.” 

When workers have to be 
hoisted for work on a tower, the 
minimum requirements include 
worker training, trial lift and 
proof-testing procedures, and pre- 
lift meetings. 

These are just a few of the key 
guidelines/directives that OSHA 
and NIOSH have published. In the 
same document, NIOSH stated 
that “recent NIOSH fatality inves- 
tigations suggest that employers, 
supervisors, workers, tower own- 
ers, tower manufacturers and 
wireless service carriers may not 
recognize or appreciate the serious 
fall hazards associated with tower 
construction and maintenance.” 

To control safety, you must think 
safety in everything you do. Be in 


CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio. The MCR211A and MCP200C are used with the 
CDM1550(LS). Channel up and down, group up and down, nine character alpha 
channel identifier, scan, monitor, intercom, and front panel transmit are all stan- 
dard features. No programming cables or software are needed. Radio is dedi- 
cated to remote operation. Many systems are available for other radios. Please 
call or visit our website for additional information on this or other CPI products. 
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control of yourself and never put 
tower work schedules ahead of 
your personal safety—good advice 
from John and Mark Hill, safety 
columnists for Site Management & 
Technology magazine. 
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Nikki Chandler 


Managing Editor 
nchandler@primediabusiness.com 


941 Hensley Lane « Wylie, TX 75098 
Voice (800) 869-9128 * Fax (888) 437-5360 
www.cpicomm.com 
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Gilbert, South Carolina 29054 USA 
Telephone: 803.892.2181 
Fax: 803.892.3715 
Website: www.avtecinc.com 


© 2000, Avtec. 


Are To What. You Do. 


We manufacture communications consoles - 

in fact, it’s the only thing we do. 

And because we’re not as large as some 
companies, we can react to our customers 
needs much faster than other manufacturers. 


Our dispatch console systems have been selected by some of the largest 
transportation, utility, public safety and defense organizations in the world. 
They could do business with any communications company, but they chose 
Aytec because of the quality of our products and customer service. We also 
developed custom applications for some of these installations — further 
evidence that we understand what you need and how to structure systems 
that deliver on time, every time. 


Since we build focused communications systems, all our products are 
digital multi-line, multi-operator console systems, with all the reliability 


and flexibility you need — built into every Avtec system we make. 


To find out what Avtec can do for your organization, call 803.892.2181 
or e-mail sales@avrecinc.com today. 
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Illustration by John Hayes 


In the Public Interest 


Public dollars and sense 


By Robert H. Schwaninger Jr. 


Nextel Communications has com- 
posed a plan to relocate licensees in 
the 800MHz band. The plan would 
result in public safety entities ob- 
taining additional 800MHz spec- 
trum in a contiguous block, away 
from the harmful interference pres- 
ently suffered by public safety enti- 
ties from operation of Nextel’s 


system. It is also reported that 
APCO tacitly approves the plan. 
(See “Dealing with a Rude Neigh- 
bor,” page 30.) 

To those who have faithfully 
served APCO and its membership, 
I must humbly and with the great- 
est of respect, inquire: Are you nuts? 


Schwaninger, MAT’s regulatory consultant, 
is the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications. 
Schwaninger is also a fellow of the Radio 
Club of America. His email address is 
rschwaninger @sa-laywers.net. 
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The above question is not in- 
tended to suggest that neither 
APCO nor its representatives are 
failing in any regard, but for a mo- 
mentary lapse of perspective. With 
the bright, shiny prospect of addi- 
tional spectrum, coupled with a 
possible solution for harmful in- 
terference, one might be drawn to 
this fix—particu- 
larly when the offer 
includes $500 mil- 
lion in relocation 
costs for public 
safety entities. 

But step away 
from the candy 
counter for a mo- 
ment, and let’s look 
at this, not as radio 
folks, but from the 
perspective of the 
politicians, econo- 
mists and boards 
that will have to 
vote on whether 
public dollars would 
be spent in sup- 
port of the Nextel 
agenda. That por- 
tion of this equation 
must be considered 
if Nextel’s plan is to 
be given a logical 
assessment. 

Say I’m a city 
manager, and a ra- 
dio guy comes to me 
and says, “Guess 
what. The FCC just ruled that we 
get some more 800MHz spectrum. 
Additionally, Nextel’s put up $500 
mil’ to relocate us off of our old 
800MHz channels. Whattaya’ 
think? Cool, huh?” 

Here’s my reply: 

“Charlie, we just paid to move 
from VHF to 800MHz about two 
years ago. That move cost this city 
a fortune, especially when we de- 
cided to upgrade the computers, 
consoles and every other darn 
thing. Now you're telling me that 
we gotta move again?” 


“But this time Nextel’s gonna 
pay the cost ... well, part of it.” 

“What do you mean, part of it?” 

“Well, Nextel’s paying the first 
$500 million into a fund to pay for 
relocating public safety radio sys- 
tems, but that will be spread 
around to all of the relocating agen- 
cies, like us.” 

“Wait a minute, Charlie. Isn’t 
Nextel the outfit whose cellphones 
have been tearing up our commu- 
nications over on Dover Street and 
down along Broadway?” 

“Yeah. Their system causes ad- 
jacent channel interference to our 
radios. We’ve been after them to fix 
it for a while, but so far they keep 
blaming our radios.” 

“So, let me get this straight. This 
city goes out and spends a couple of 
million on a new radio system and 
within two years after it’s installed, 
Nextel is telling us that our radios 
are lousy? How can that be?” 

“Well, sir, the answer is pretty 
technical, but mainly it has to do 
with the fact that their digital sys- 
tem is using channels along side of 
our analog system and there is a 
question of whether the two systems 
are compatible in that environment.” 

“Did we know about this pos- 
sible problem before we bought our 
system?” 

“Well, technically we knew about 
it. But we thought Nextel would 
build its system to avoid the prob- 
lem. They didn’t, so there you are.” 

“So now Nextel’s answer is to 
move us to another spot in the 
800MHz band, using some portion 
of money in a $500 million fund, 
and we’re supposed to live happily 
ever after?” 

“That’s about right.” 

“Charlie, you've put me in a diffi- 
cult position. First, I gotta tell the 
city council that the millions I got 
them to spend on our present sys- 
tem may not have been a great idea. 
Second, I have to tell them that 
Nextel is beating up our system, but 
we aren’t doing anything to make 


WWW.MRTMAG.COM 


LYZE IT! 


ms SELESS PRODUCTS KEEP YOUR _— ce 


IEEE 802.11 RECEIVER 
Tests Frequency Hopping 

© Measures coverage for Spread Spectrum 
(FHSS) wireless networks 


° hd 
we (wideband IF 1 MHz) 
a Measurement 


Locust ™ \gew" ttt 


IEEE 802.11b RECEIVER ' ISM band 
WLAN Drive-Study Analyzer ee: * Signal 
e Measures direct sequence \ Neate strength 


SIGNAL STRENGTH METER 
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Internal memory stores signal strength 
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Nextel fix it and they aren't offer- 
ing us any money directly to fix the 
problem. Instead, we might have to 
move again to other frequencies and 
some of the cost of moving might be 
offset from Nextel’s fund, when we 
don’t even know how much money 
we're talking about and how many 
other agencies will be drawing from 
the fund.” 

“That’s about it, but ...” 

“Charlie, have you seen our tax 
receipt numbers? Revenue to the 
city is down during a recession and 
we don’t have a lot of extra dough 
for retuning radios. We already had 
to cancel the new high school 
project because the budget can’t 
take it.” 

“I see what you mean, sir, but 
there is a long-term solution.” 

“What is it?” 

“We just move to 700MHz when 
the equipment becomes available.” 

“Charlie, with all due respect to 
Marconi, how am I going to sell the 
city council on the idea of one move, 
much less two? Let’s try this. How 
about we just get Nextel to fix the 
problem on the present channels? 
Their problem. Let them fix it.” 

“But, sir, then we don’t get the 
additional spectrum that is part of 
the deal.” 

“Charlie, let me give you a free 
lesson in government. It isn’t about 
spectrum. Frequencies don’t vote. 
It’s about having a budget that’s big 
enough to solve problems, improve 
infrastructure and support educa- 
tion. John Q. Public does not give a 
fig about ... what’s it? ... adjacent 
channel interference. He wants 
better schools, less congested roads 
and more parks. And without 
money, all of the spectrum in the 
world doesn’t mean squat.” 

“So, what should we do?” 

“Tell Nextel to send us a fat check, 
get the hell off of the frequencies 
that are tearing up our system and 
let them fix their own problems.” 

“They say they won't do that.” 

“Then get me Congressman 
Stampferd on the phone and when 
I’m done talking to him, let me talk 
to Sam Jenkins at the City Gazetie. 
Let’s see who communicates best in 
this town.” a 
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If you’re looking for high-range capabilities at a low-range price, look to the General Dynamics R2590 Communications 
System Analyzer — from the same people that bring you the popular R2600 series. We've packed the most essential 
features into one lightweight, light-on-the-budget analyzer. So now, for only $8,995, you can get a 1.0 GHz RF 
Generator and Receiver, Full-Band Duplex, a 50 KHz Oscilloscope, Spectrum Analyzer and much, much more. 


The new R2590 is such an exceptional valuc, now you can afford to equip cach 
of your technicians with a powerful test instrument. 


Contact us at http://www.gd-decisionsystems.com or call us toll free at 
1-877-449-0600 or 1-480-726-1048, today. At this price, everyone can afford 
to be in analysis! 
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Public Safety: ‘10-2’ 


Show me the (radio) money! 


Hint: It’s not in the cars. 


By David O. Dunford 


At the PD last week, we com- 
pleted a list of the equipment (and 
its associated costs) added onto, or 
mounted inside of, each new Ford 
black and white Crown Victoria to 
make it into a “police car,” 

Chief Ellen Hanson was en- 
gaged in, to put it politely, “fund 
allocation discussions” with other 


Dunford, MRT's public safety consultant, is 
technical services consultant for the Lenexa, 
KS, Police Department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@pnmediabusiness.com. 
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city department heads. While our 
small town is fortunate to have an 
established budget for pro- 
grammed replacement of vehicles, 
it seems that other department 
heads consider a variety of appar- 
ently unrelated equipment to be 
part of the “base” vehicle when it 
comes time to purchase. 

Our equipment list was a com- 
parison tool, prepared to show 
that cars and equipment are re- 
ally two different things. I was 
surprised by the list. First, the to- 
tal price of all these “add on” items 
was just about equal to the cost of 
the car, Second, the price of the 
actual police radio was low com- 
pared to the overall equipment 
package. To illustrate, I’ve listed 
the items, and their actual cost, 
for equipment we install in each 
patrol car. (See sidebar on the 
right.) 

For our department, the equip- 
ment complement 25 years ago 
was much different. Each car had 
a $150 Federal model 11 Visibar 
light bar, a $125 Dominator elec- 
tronic siren that “burped” in the 
summer when the sweep oscilla- 
tor capacitors got hot, and a 
$1,750 Motorola Micor radio. Be- 
sides the noise and lights (plus a 
little first aid-kit in the trunk), 
the radio was the main determi- 
nant for a police car. But as they 
say, “those days are gone.” 

Our contemporary car setup 
still relies on conventional voice 
dispatch, and the two-way radio 
is still the officer’s communica- 
tions link to the world. But the 
job of a modern officer is so 
much more demanding and com- 
plex that the ancillary equip- 
ment related to these additional 
tasks is staggering—both for 
the installers and for the ac- 
counting department. Fortu- 
nately, the life cycle for each 
“add on” item is fairly lengthy, 


Mobile Video System: $4,500 
Communications: $5,950 
Voice Radio $650 
Data Radio-Modem $525 
Computer $4,625 
Scanner $150 
Emergency Equipment: $6,160 
Console $250 
Audible/Control $1,810 
Visible $1,350 
Wiring/Misc $2,750 
Security: $3,655 
Cage $425 
Weapon Mounts $280 
Weapons X 2 $2,500 
Transport Seat $450 
Miscellaneous: $1,350 
TOTAL $21,615 


so we don’t replace everything 
with each vehicle change cycle. 

Curiously, the radio equipment 
accounts for only about 3% of the 
total “add on” items to outfit a pa- 
trol car. Technology has continued 
to drive down equipment prices, 
and the improved design and 
manufacturing techniques have 
extended reliable life cycles for 
electronic equipment. We figure 
that about 90% of our add-on ve- 
hicular equipment “problems” are 
related to the original installation 
(or complications thereto), and the 
actual failure of electronic cir- 
cuitry, even in the harsh automo- 
tive environment, is relatively 
rare. Mobile video systems, while 
built quite well, still require con- 
stant attention, principally 
because of their opto-electro- 
mechanical makeup. 

Like me, many readers are pri- 
marily focused on public safety 
radio communications, and it’s 
easy to forget about the other 97% 
of the cost of police vehicle equip- 
ment. We owe it to our organiza- 
tions to keep an eye open to the 
“big picture” of fleet costs. a 


WWW.MRTMAG.COM 


The New Field-Proven 
Site Master Performs 
Even In The Toughest 

Environments. 


Getting there and back 
is up to you. 


Site Master C-Series 
©2001 Anritsu Company Sales Offices: USA and Canada |-800-ANRITSU, Europe +44-1582-433433, 
Japan B1(03)3446-1|1I, Asia-Pacific 65-2822400, South America 55(21)527-6922, www.us,anritsu.com 


The new C-Series Site Master features a 
handheld, battery-operated, field proven design 
so powerful, yet so small, that it fits in your 
backpack. Thousands of technicians just like you, 
have chosen Site Master because of its industry 
leading immunity to RF interference, ease of use, 
and its ability to pinpoint small, hard to find 
problems before major failures occur. New features 
such as on-screen test set-ups, multilingual user 
interface and InstaCal™calibration further set the 
new Site Master apart from others. 

Is it any wonder why Site Master is the 
world’s best-selling cable and antenna analyzer? 
So, whether you're climbing a mountain or 
crossing a desert, your Site Master is built to 
perform under the harshest conditions, How well 
you'll hold up, we can’t guarantee. 

For more information call 1-800-ANRITSU 
or visit us at www.us.anritsu.com/SiteMasterC/. 
The Site Master from Anritsu. The preferred 
choice among leading network operators and 
service providers worldwide. 


Anritsu 


Discover Whats Possible™ 


CIRCLE (13) ON FAST FACT CARD 


Security snapshot: 


The Windy City 


Even though Chicago centralized its public 


By James Careless 


hen it comes to securi $ 

Chicago's public salety networks 
Are protected by design. 

The reason? Seven years ago, 
Chicago amalgamated the radio 
networks of its police, fire and 
EMS. Yet in doing so, the city didn’t 
put all its eggs into one basket. In 
fact, these networks are a model of 
decentralization, and thus difficult 
for Lerrorists to discount. 

Granted, dispatch for police. fire 
and EMS has been centralized at 
the new Chicago Emergency Com- 
munications Center. (At 1400 W. 
Madison Street, the 161,000- 
square-foot CECC can handle as 
many as six million calls a year) 
However, it is not one-of-a-kind — 
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safety radio networks seven years ago, it 
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a redundant 9-1-1 dispatch center [B® 


exists elsewhere in Chicayo. 

Meanwhile, the nuts and bolts 
of Chicago’s amalgamated radio 
networks are anything but cen- 
tralized. The whole system is a fine 
example of “distributed network- 
ing.” to borraw a term from the 
computer industry. 

“We've got about 125 radio sites 
scattered throughout the city,” 
said William Carter, supervisor of 
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" Gareless is a freelance telecommunications 
writer based in: Ottawa, ON, Ganada. His 
email adltess is james @yrdesignicom. : 
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Opposite: The city of Chicago contracts 
with private owners of buildings for 
some of its antenna placement. 


electronic operations for Chicago's 
Office of Emergency Communica- 
tions. “These are all cross-connected 
so that if one site suddenly goes 
down, traffic is automatically re- 
routed to the next-best transmitter.” 

To put this in a Sept. 11 context, 
if the Sears Tower or any other ma- 
jor Chicago building should col- 
lapse, the city’s public safety net- 
works would be unaffected. In con- 
trast, the Port Authority of New 
York and New Jersey was seriously 
hurt by the World Trade Center’s 
collapse—in large part because the 
WTC was its headquarters—while 
the New York State Police had to 
scramble to re-establish radio serv- 
ice in the area. 

Actually, the Sears Tower doesn’t 
even fit into the equation, said 
Carter, because “it’s too high” for 
the city’s transmission needs. “All 
public safety systems are designed 
for portable operations, so optimal 
height for locating radio transmit- 
ters is about 250 feet, while 150 to 
200 feet up is best for receivers,” 
he said. That’s why the Sears 
Tower, with its rooftop at 1,450 feet 
above street level, doesn’t qualify 
as a public safety site. 


Public safety network snapshot 

With nearly three million resi- 
dents and a territory spanning 
some 228 square miles, Chicago is 
a seriously big city. That’s why it 
takes 13,669 police officers, 4,205 
firefighters and 612 paramedics to 
serve this region. In 2000, the Chi- 
cago Police alone handled 
2,833,788 dispatches. 

To do the job, “the police and 
EMS use UHF radios (460MHz),” 
said Carter, “while fire operates on 
VHF (154MHz). All of them oper- 
ate across 27 zones: 13 police, two 
data network,” he said. This net- 
work supports in-car terminals 
within the city’s emergency ve- 
hicles. “Our police alone make a 
million inquiries over these termi- 
nals each month.” 

In addition, the CECC can use 
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The third floor of the Chicago Emergency Communications Center houses the 


contro! room for the dispatch center (located on the fourth floor). Technicians 


enjoy ample room for maintaining the control room. 


the data network to track the 
whereabouts of fire trucks and 
ambulances at all times. As Chi- 
cago Mayor Richard M. Daley said 
on Oct. 22, 2001, this tracking sys- 
tem “allows us to reallocate our 
emergency resources instantly.” 

Speaking of data, Chicago’s 
EMS service has access to a total 
of 24 telemetry channels (eight 
frequencies reused across three 
zones). These channels are used 
by paramedics to send ECG and 
other life-sign readings directly to 
the hospitals that receive emer- 
gency patients. 

“We've modified the paramedics’ 
portables so that they can plug them 
directly to these electronic measure- 
ment devices,” Carter said. “This 
means they can send readings back 
from anywhere in the field.” 

Intriguingly, Chicago’s OEC 
tested the performance of these 
EMS systems by sending paramed- 
ics deep into the Sears Tower’s 
lower level basement. How well did 
the portables send voice and data 
from two stories below ground? “We 
achieved a 95% reliable communi- 


cations rate,” Carter said. “It was 
an impressive performance.” 


Radio sites 

As Carter mentioned, Chicago 
has a total of 125 radio sites. Most 
are on medium-sized buildings, he 
said. In fact, “only 18 are on tower 
structures owned by the city.” 

In general, Chicago’s radio tow- 
ers are three-legged, self-support- 
ing and 250 feet tall. Thanks to con- 
sulting work by Lyncole XIT 
Grounding (www.lyncole.com) of 
Torrance, CA, the towers resist 
damage from lightning strikes. 

Carter hired Lyncole a few years 
ago when he noticed that equip- 
ment at certain towers was suffer- 
ing far more lightning damage 
than at other towers. These towers 
were older and so were poorly 
grounded because of weathered 
connections and obsolete ground- 
ing practices. 

To say the least, this problem 
worried Carter. After all, these tow- 
ers are interconnected into the 
CECC’s 200-mile-long fiber-optic 
network, which is augmented by 
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1,000 miles of underground copper. 
The last thing Carter wanted was 
to turn the CECC’s equipment into 
an expensive lightning resistor. So 
the decision was made to call in 
Lyncole, which specializes in de- 
tecting and fixing grounding faults. 

Finally, there are the fiber optics 
themselves. “All of our primary trans- 
mitter sites are connected by fiber 
optic cables,” Carter said. “Fiber was 


November 2001 issue (“Chicago 
Blazes Affordable Path to Radio 
Interoperability”)—the city is de- 
veloping a radio interoperability 
pilot project. Spearheaded by Rich 
Nowakowski, Chicago’s project 
manager for radio interoperability, 
the Chicago test will use six TRP- 
1000 transportable interconnect 


systems to link public safety crews 
in the field. 


The 161,000 square foot Chicago Emergency Communications Center is located 
at 1400 W. Madison. 


expensive to deploy, but it gives us a 
measure of reliability that nothing 
else can match.” Add to this the 
CECC’s dynamic switches, which can 
shift feeds from one transmitter to 
another as required, and the result 
is one solid radio system. 


One vulnerability exists for now 

No system is perfect, of course. 
In the case of Chicago’s public 
safety networks, the problem is 
compatibility. Despite amalgam- 
ation, the city’s police, fire and EMS 
cannot talk to each other by radio. 
Instead, everything has to be coor- 
dinated through the CECC. 

This is why—as reported in the 
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Designed to serve as a telephone- 
style switch, the JPS Communica- 
tions-built TRP-1000 allows 10 ra- 
dios and two phone lines to be 
plugged in, and it interconnects 
them all. Chicago has already built 
one switch into a converted 1992 
Ford ambulance and will be test- 
ing it in the field soon. 

Verdict? Chicago’s done it right. 
Chicago’s public safety networks 
are well-positioned to resist attack. 
There are no two ways about it. 

“We did the right thing in amal- 
gamating our networks in this 
way,” said Carter, who designed the 
system as an economical alterna- 
tive to expensive upgrades to 


Some of Chicago's 125 radio sites exist 
on city-owned smoke stacks. 


Chicago’s separate police, fire and 
EMS networks in 1990. 

Even though the new design was 
not focused on decentralization as 
a security measure, decentraliza- 
tion is proving to be the best way 
to protect public safety networks 
against the kind of failure that can 
be caused by a terrorist attack. Hl 
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Technically Speaking 


Getting back to basics: Filter terminology 


By Harold Kinley 


Filters are indispensable in ra- 
dio communications systems. Re- 
ceivers and transmitters use them 
in RF stages, intermediate fre- 
quency stages and audio frequency 
stages. Much of the basic filter ter- 
minology applies to all types of fil- 
ters used in receivers, transmitters, 
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Figure 1; The bandwidth of this pass- 
band filter is equal to the difference be- 
tween F, and F, the frequencies where 
the response is down by 3dB from the 
maximum value. This is called the haif- 
power point or the point where the voit- 
age has dropped to 0.707 times the 
value at the peak of the response curve. 
The Q of this filter can be determined 
by dividing the center frequency (F) by 
the bandwidth. If the center frequency 
is ISOMHz and the bandwidth is 1MHz, 
then the filter Q is 150/1 = 150. 


multicouplers, combiners and an- 
tenna systems. 


Bandpass 

Bandpass filters pass a given 
band of frequencies and reject fre- 
quencies outside the passband. 

When selecting a bandpass filter, 
first determine how much rejection 
or attenuation must be provided by 
the filter at frequencies outside of 
its bandwidth. The bandwidth ex- 
tends to frequencies above and be- 
low the filter’s center frequency. 

Frequencies above and below the 
center frequency, at which the fil- 
ter response falls to a level 3dB 
below the center frequency, define 
the limits of the bandwidth. Figure 
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1 illustrates how to calculate band- 
width. Simply subtract the lower 
frequency (F,) where the response 
drops by 3dB from the higher fre- 
quency (F,) where the response 
drops by 3dB. The difference in 
these two frequencies equals the 
filter’s bandwidth. 

Another important filter charac- 
teristic is “Q.” The filter’s center fre- 
quency divided by its bandwidth 
defines its Q. (See Figure 1.) The 
higher the Q, the more narrow the 
bandwidth at a given center fre- 
quency. In land mobile radio work, 
cavity resonators achieve high Q. 
Crystal filters offer high Q, but they 
have higher insertion loss. And 
crystal filters can’t be subjected to 
high transmitter power. 

Selectivity makes a big differ- 
ence in selecting the proper filter 
for a particular application. Usu- 
ally, the selectivity is described as 
“so many decibels down” at some 
frequency removed from the filter’s 
center or pass frequency. For ex- 
ample, the selectivity of a cavity 
resonator at 155MHz might be de- 
scribed as “15dB down” at a fre- 
quency 1MHz above or below the 
center frequency. 

A filter’s response isn’t always 
symmetrical. In fact, it seldom is. 
Therefore, the actual response 
might be “12dB down at 1MHz 
above the center frequency” and 
“15dB down at 1MHz below the 
center frequency.” 

Shape factor expresses filter se- 
lectivity in another way, as a ratio 
of the filter’s response at 60dB of 
attenuation and 6dB of attenua- 
tion. Generally the shape factor is 
defined as shown in Figure 2. The 
lower the shape factor, the steeper 
the skirts of the filter’s response 
curve. For example, a shape factor 
of unity would indicate that the 
response curve of a filter has a rect- 
angular or square shape—not 
available in the real world. 

Figure 3 shows additional filter 


characteristics of ripple and return. 
Ripple occurs within the filter’s 
passband. Expressed in decibels, it 
quantifies the difference in the 
level of the maximum (crest) to 
minimum (trough) response. Don’t 
confuse “filter return” with trans- 
mission line “return loss.” Return 
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Figure 2: The shape factor of this 
bandpass filter can be determined by 
determining the frequencies of the 6dB 
points and the 60dB points. The shape 
factor is then equal to (F, — F WF, — F,) 


is an unexpected and unwanted 
peak in the response curve in the 
frequencies outside of the pass- 
band, known as the stopband. 
Insertion loss is another impor- 
tant characteristic to consider in 
selecting a filter. It is the loss pre- 
sented to the signal as it travels in 
the desired signal path. Generally, 
it is desirable to keep insertion loss 
to a minimum. In the real world, 
however, a certain amount of inser- 
tion loss must be accepted to 
achieve the desired or required de- 
gree of selectivity. Fortunately, in- 
sertion loss doesn’t always harm 


Contributing editor Kinley, MAT's technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with in- 
strumentation and Testing Techniques, which 
is available for direct purchase. Write to 204 
Tanglewylde Drive, Spartanburg, SC 29301. 
His email address is hafkinley@charter.net. 
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stopband can be detrimental to circuit operation. 
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the system performance. In many 
cases, several decibels of insertion 
loss might be tolerated before sys- 
tem performance begins to degrade. 
An example is a transmitter site 
with high ambient noise—more the 
rule than the exception these days. 

One important thing to remem- 
ber about insertion loss is that the 
filter’s power input rating must be 
based on its insertion loss. Inser- 
tion loss causes the filter to dissi- 
pate power. The higher the inser- 
tion loss, the more power dissipates 
within the filter. 

For example, when 100W is ap- 
plied to a filter with 3dB insertion 
loss at the operating frequency, the 
filter must be rated to dissipate 
50W of power. Power dissipates as 
heat, and the filter must be able to 


withstand the dissipation. 

Inherent high insertion loss is 
cited as a reason not to use crystal 
filters. But where crystal filters are 
needed, it is rare that the insertion 
loss would cause serious degrada- 
tion to the receiver system perfor- 
mance. Crystal filters normally are 
considered in the first place when 
site noise is usually high—so high 
that the insertion loss is of little 
consequence. 


Band-reject 

Band-reject filters reject a fre- 
quency or a band of frequencies 
while passing all others. The re- 
sponse of a simple band-reject fil- 
ter looks like an inverted passband 
filter response. Photo 1 shows a 
CRT display of the response of a 
band-reject filter built into a broad- 
band preamplifier. This band-reject 
filter attenuates signals from sta- 
tions in the FM broadcast band. 


Bandpass/band-reject 

Bandpass/band-reject filters are 
sometimes simply called pass- 
reject filters. You may see the name 
abbreviated as “BpBr” (or some- 
thing similar). The pass-reject fil- 
ter is commonly used in duplexer 
configurations. It can be designed 
to reject one frequency and pass an- 
other frequency with little separa- 
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CRT display of the response of a band- 
reject filter built into a broadband 
preamplifier. 


tion between the two. Repeaters of- 
ten have closely spaced transmit- 
ter and receiver frequencies and a 
need for a pass-reject duplexer. 

In today’s crowded spectrum, few 
of us can get by without having to 
purchase and install filters of one 
type or another. On the bright side, 
most applications engineers at 
companies that manufacture and 
sell such filters are quite knowl- 
edgeable and helpful. Discuss your 
needs with them, and they will usu- 
ally come up with a solution for 
your interference problem. The 
more you know about filters, the 
better you can communicate with 
the applications engineer. 

Until next time—stay tuned! @ 
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Boxing communications 


College campuses or road sides aren't the only places wireless call boxes are used. 
These boxes can also improve customer service, productivity and risk management. 


By Adriane Roberts 


reless call boxes are be- 
ing put to the test. Busi- 
nesses are looking for ef- 


fective communications with 
readily available responses. Wire- 
less call boxes can enhance cus- 
tomer service, productivity, sales 
and risk management worldwide. 

Call boxes can supply instant, 
reliable two-way communications 
and an increased level of safety, se- 
curity and convenience. With the 
latest technological developments, 
these call boxes combine basic and 
critical operating features. 

“We have found in our research 


that wireless call boxes could be 


used in a number of emergency and 
non-emergency applications,” said 
Jack Pelzman, marketing commu- 
nications manager for Ritron, 
Carmel, IN. 

These applications include golf 
courses for emergency response, 
shopping centers to provide a safe 
environment for shoppers and ho- 
tels and motels for wireless com- 
munications at the pool or other 


Roberts is editorial intern from the Univer- 
sity of Kansas. Photos courtesy of Ritron, 
Carmel, IN. 
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common areas. A help box can also 
be used, which can eliminate the 
need for employees to be stationed 
at gates, parking structures and 
lots, delivery and receiving docks, 
will-call desks, lobbies or other un- 
attended areas. 

Call boxes can operate 24 hours, 
providing an instant, direct link to 
on-duty staff. This allows two-way 
voice communications between staff 
and the caller. The call box can auto- 
matically identify and locate callers. 

Scott Adams of Adams Distrib- 
uting, Wixom, MI, a Ritron dealer, 
has started seeing increased inter- 
est in these call boxes after send- 
ing several mass mailings about se- 
curity issues after Sept. 11. For ex- 
ample, he has installed call boxes 
in two buildings for a university. 
The Ritron RQX-454 call boxes 
were mounted indoor, on the wall. 

“They wanted some sort of 
method for the occupants of the 
building to be able to get help when 
they needed it, and they looked at 
the budget issue of having to wire 
hardwire phones mounted in the 
hallways. Their alternative was to 
go with wireless because it saved 
them a ton of money and it didn’t 
require any infrastructure, number 
one, and number two, it didn’t tie 
anyone to a fixed desk location; for 
instance late in the evening or af- 
ter hours,” Adams said. 

East Tennessee Children’s Hos- 
pital, Knoxville, TN, had 13 of 
Ritron’s RQX-454-XT (trunking 
versions) installed in their parking 
garage in December. The hospital 
is using the DTMF ANI feature of 
the call box with Motorola HT1250 
portables that will decode the 
DTMF and display the correspond- 
ing numbers. Mike Russell of Metro 


Communications, Knoxville, TN, 
the dealer who installed them, said, 
“They built a new parking garage 
for their employees. It was a couple 
of blocks away from the hospital, 
and they wanted them to get in 
touch with security. So we put the 
call boxes in for them and gave 
them the coverage that they were 
looking for.” 

For Buddy Williams, head of se- 
curity at East Tennesse Hospital, 
it was a learning experience with 
the new technology. He wanted his 
employees to have access to him 
and his officers if they had trouble, 
but he said that it took two months 
to get the call boxes working the 
way he wanted. 

Many call boxes require a source 
of commercial power to operate the 
radio and lighting. However, this 
requirement restricts the locations 
of call boxes to those areas having 
electric power available. You can 
trench power cables to a call box 
location, but that can be expensive. 
The places where you need a call 
box could be precisely where there’s 
no power. Call boxes that require 
commercial power can’t operate for 
long if the power is interrupted. To 
meet some minimum specs about 
power failure, a large box of bat- 
teries must hang near the call box, 
and there could be an enormous 
cost of replacing those batteries 
every year or so. Power storage cells 
have an expected life of three years. 
Replacement of the battery takes 
minutes and costs about $60 per 
call box. Call boxes are available 
with high-capacity solar chargers 
that keep the internal batteries 
fully charged. 

Radio range varies depending on 
radio power, which frequency is used 
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Radio@Work 


and your particular application’s ter- 
rain and environment. A typical 
range at 4W of power with an an- 
tenna mounted atop a 16-foot pole is 
six to 10 miles. An available yagi 
antenna can extend signaling range 
as much as 20 miles. 

All voice messages are recorded 


directly into the call box before or 
during installation. Voice mes- 
sages can be re-recorded (to accom- 
modate relocation or changing cir- 
cumstances) at any time without 
a technician. 

A feature that was added to Hast 
Tennessee Children’s Hospital’s 
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call box was a relay and light that 
comes on when the box is activated. 
It is a flashing blue strobe light 
that when activated, can aid re- 
sponders in locating the alert site, 
and attract attention to the area. 

“When the button is pushed on 
the call box, we did some modifica- 
tions for them so that a beacon or 
strobe light would come on and 
would remain on until an officer re- 
sponded,” Russell said. “And so 
what it’s done for him (Buddy Wil- 
liams) is to provide peace of mind 
for his employees.” 

Aneed to speed players through 
the ninth hole led to call boxes be- 
ing installed on golf courses. It is 
common for courses to be arranged 


Call boxes on golf courses helps club- 
house workers keep up with crowds. 


so that the ninth and eighteenth 
holes are near the clubhouse. Un- 
fortunately, players coming off the 
ninth hole often drop in to the club- 
house for food or drinks before con- 
tinuing to play the final nine. This 
results in delays and restaurant 
workers struggling to keep up with 
the crowd of golfers. “We get them 
(call boxes) out on the fifth or the 
seventeenth hole where they can 
call in their meal order at the club- 
house or get help if there’s a medi- 
cal emergency,” Adams said. This 
reduces the number of people wait- 
ing at the clubhouse and allows 
golfers to play more rounds. 
Retailers of all sorts are enhanc- 
ing responsiveness with the help of 
wireless call boxes, With a competi- 
tive marketplace that requires the 
highest level of responsiveness to 
customers, how quickly you respond 
to your customers’ needs links di- 
rectly with satisfaction and loyalty. 
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San Diego-based Indyme, which 
designs, builds and installs com- 
munications equipment, systems 
and software, has discovered many 
benefits from using wireless call 
boxes for shoppers. To convert shop- 
pers to buyers, prompt customer 
service is needed. With these call 


boxes, customer wait time is re- 
duced. It can create a more pleas- 
ing shopping experience for cus- 
tomers, including faster checkout, 
carry out and price checks. 

The call boxes allow the shopping 
center to measure its service perfor- 
mance and trend, and they identify 
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name afew. More than just 
offering microphones, we 
offer solutions for your audio 


CIRCLE (22) ON FAST FACT CARD 


MOBILE RADIO TECHNOLOGY 


where more help is needed for the busi- 
ness. It allows the business to evalu- 
ate and compare its store activity 
chain-wide. Obtaining assistance 
when and where it is needed increases 
sales, creates repeat customers and 
even helps avoid safety hazards. 

With the touch of a button, shop- 
pers can easily call for assistance at 
various locations throughout a store. 
Once shoppers press the button, an 
automatic message is sent to the 
output device until store employees 
respond to the customer’s request. 
This shopper call box requires little 
programming and maintenance. Itis 
low-profile with a single-button 
membrane switch, easily activated 
and easily reset. It operates with 
other call box styles. The wireless 
and portable call box uses a radio sig- 
nal to communicate with the control 
unit. The box is compact and mounts 
directly to locked cabinets, fitting 
rooms and paint cages. 

Indyme’s front-counter call boxes 
allow store employees to request 
assistance from multiple store de- 
partments, such as security or man- 
agement. Once activated, a message 
immediately directs assistance to 
the requesting location. In addition, 
response information can be tracked 
through the reporting function. This 
unit eliminates lost staffing hours, 
which reduces wait time for employ- 
ees and customers. The front- 
counter call box instantly alerts of- 
ficials to a potential problem. 

For fitting room assistance, 
Indyme created call boxes mounted 
inside the dressing room areas. 
These provide shoppers with a 
means of requesting immediate 
assistance. When a customer needs 
assistance with a different size or 
color, they can call for help with a 
push of a button. The customer’s 
request will continue to page an 
associate until the customer is 
helped and the call box is reset. 
Fitting room call boxes can improve 
customer service and increase 
employee-customer interaction. 

With this new advancement in 
wireless technology, call boxes have 
addressed real safety and conve- 
nience issues for a wide range 
of applications. || 
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Interference Issues 


Dealing with a rude neighbor 


Nextel Communications’ plan to help solve interference with public safety proposes a 
reshuffling of spectrum usage and licenses. Why should the industry accept this deal? 


By Robert H. Schwaninger Jr. 


squared, Nextel Communica- 

tions, Reston, VA, has proposed 
a reshuffling of spectrum usage 
and licensing within the 700MHz, 
800MHz, 900MHz and 2,100MHz 
bands. Claiming that it is having 
problems meeting its obligation to 
protect public safety’s use of the 
800MHz band, Nextel 
proposes that the prob- 
lem be solved by relo- 
cating thousands of 
licensees and hun- 
dreds of thousands 


|: what must be viewed as hubris 


MOBILE RADIO TECHNOLOGY 


of users. In sum, the noisy neigh- 
bor, Nextel, is suggesting that in- 
stead of its turning down the ste- 
reo, all the other neighbors be made 
to move away. 

As has been well-reported else- 
where, and now admitted by Nextel, 
operation of Nextel’s 800MHz IDEN 
system creates harmful electrical 
interference to analog 800MHz sys- 
tems. Although Nextel’s 
spurious emissions 
have cut up local opera- 
tors’ systems for years, 
Nextel has eschewed its 
responsibility to cor- 
rect those prob- 

lems, However, 

Nextel believes 

that it may have 

an obligation to 
solve the same 
problem if the 
victim is a public 
safety entity. 

In the white 
paper submitted 
to the FCC, Nex- 
tel proposes to 
“trade” its spec- 
trum holdings in 
the 700MHz, 
800MHz and 
900MHz bands 
for 6MHz of con- 
tiguous spec- 

trum in the 

800MHz band 
and 10MHz of 
spectrum in 
the 2,100MHz 
band. Mean- 
while, all publ- 
ic safety use 
would be relo- 
cated to a 


10MHz-wide contiguous block of 
frequencies in the 800MHz band, 
thereby removing public safety ra- 
dio communications from harm’s 
(Nextel’s) way. 

Non-public safety operators on 
the 800MHz band would be given 
an opportunity to relocate either to 
the 700MHz or to the 900MHz 
band, or to remain on their 
800MHz channels with secondary 
status. Although Nextel has offered 
to contribute $500 million toward 
relocating public safety entities, 
Nextel does not propose to finance 
the relocation of all other affected 
800MHz licensees. 


People on the block 

This article is being written be- 
fore all groups have had a chance 
to be heard. Thus far, the industry 
players are digesting this paper 
and trying to decide how badly the 
adoption of the plan would gore 
their respective oxen. However, if 
you apply a little logic, the proposed 
victims begin to appear. They in- 
clude the following, in no particu- 
lar order: 
p> Industrial operators — The 
most obvious group is industrial 
operators at 800MHz, who will ei- 
ther have to finance a relocation 
to other spectrum, or accept sec- 
ondary status. Either alternative 
is repugnant. 
b> Commercial operators — Local 
commercial providers in the 
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800MHz and 900MHz bands will 
be shafted. The 800MHz providers 
are in the same boat as the indus- 
trial users, and the 900MHz pro- 
viders would receive unwanted 
competition from relocated enti- 
ties who would not be paying for 
their use of the spectrum. So, at 
the same time that 900MHz SMR 
operators are now paying interest 
and principle for spectrum pur- 
chased in the earlier auction, re- 
located users would get, in es- 
sence, free spectrum. 

® Guardband managers — If en- 
tities could relocate to the 700MHz 
band without paying lease fees, 
then the demand for guardband 
frequencies would be diluted. Cer- 
tainly, business plans would be 
placed on hold by potential users. 
This kind of delay would be prob- 
lematic for entities such as 
Access Spectrum, which is paying 
interest on debt amassed to pay 
for spectrum. 

» Broadcasters — Occupation of 
the 2,100MHz band coveted by 
Nextel would require relocating re- 
mote broadcast pick-up facilities. 
The broadcasters would need to 
find other channels for electronic 
news gathering and program up- 
links using their mobile satellite 
uplink vehicles, 

® Cellular— Nextel’s plan sug- 
gests that cellular operators should 
be made to pay a portion of the cost 
of relocating public safety entities. 
Yet, cellular operators didn’t ask to 
be made a part of Nextel’s “solu- 
tion,” and it has not been clearly 
shown that cellular operations are 
indeed part of the problem. 

> Manufacturers — Nextel’s plan 
recommends new manufacturing 
guidelines for the production of 
new 800MHz public safety equip- 
ment to make it more resistant to 
harmful interference. The cost of 
retooling and trying to get public 
safety entities to pay the higher 
cost of that equipment is also 
quite troubling. 

& PCS — Although PCS operators 
have competed well against Nextel 
in the market, the game board 
would change radically if Nextel 
were to obtain the 1OMHz of 


FEBRUARY 2002 


frequencies in the 2,100MHz band 
for $500 million in relocation costs 
paid to public safety entities. That 
deal is equivalent to a 90% discount 
compared to amounts paid by large 
carriers in other auctions. 

® Relocated 800MHz systems — 
Perhaps the biggest victims are the 
people who agreed to be relocated 
by Nextel from the upper 800MHz 
channels to other 800MHz chan- 
nels, Although the channels they 


accepted were supposed to repre- 
sent “comparable spectrum,” 
Nextel’s plan, if adopted, would 
mean that relocated incumbents 
would receive bad goods, which 
would require replacement. 

® Public safety — Although 
Nextel’s plan states that public 
safety users would wind up with 
more spectrum at 800MHz and 
would be relieved of interference 
problems, one has to wonder 


A summary of Nextel’s plan 


1. Reallocate the 800MHz General Cat- 
egory and interleaved SMR, B/ILT and 
public safety channels, 800MHz chan- 
nels 1-400 (806MH2z/816MHz— 
851MHz/861MHz), to create a 
20MHz-wide contiguous, primary pub- 
lic safety spectrum block. 

2. Reallocate the 6MHz of public saf- 
ety NPSPAC channels (821MHz/ 
824MHz-866/869MHz and the ad- 
jacent 10MHz of upper 200 
SMR channels (816MHz/821 MHz- 
861 MHz/866MHz) for advanced tech- 
nology commercial wireless systems 
using “interference-limited” multiple 
low-site, low-power systems architec 
ture. The FCC should license the addi- 
tional 6MHz to Nextel in partial ex- 
change for the spectrum it will vacate 
and swap to help implement 800MHz 
realignment; Nextel is already the 
dominant incumbent licensee on the 
adjacent 1OMHz. 

3. Reallocate 1OMHz of contiguous 
spectrum (2,020MHz/2,025MHz— 
2,170MHz/2,175MHz) from MSS for 
exclusive terrestrial advanced commer- 
cial mobile communications services. 
This block is not currently being used 
by any MSS licensee, but includes non- 
MSS Broadcast Auxiliary Service incum- 
bents that must be relocated to enable 
advanced mobile communications ser- 
vices to use this band. The FCC should 
license this 1OMHz to Nextel as part of 
this proceeding in an even exchange 
for certain licenses totaling 1OMHz of 
spectrum in the 700MHz, 800MHz 
and 900MHz bands to make the 
800MHz band realignment possible. 

4, Redesignate 4MHz of the 5MHz of 
SMR spectrum in the 900MHz band 
(896MHz/901MHz-934MHz/ 
940MH2), currently licensed to Nextel, 
for traditional (noise-limited) co-primary 
B/ILT and high-site SMR use. 

5. Redesignate the 50 business and 50 
I/LT channels between 809.75MHz/ 


816MH2-854.75MHz/861 MHz from 
primary B/ILT to primary public safety 
use as part of the channels 1-400 pub- 
lic safety block. Incumbent B/ILT licens- 
ees would be permitted to remain on 
these channels on a secondary, non- 
interference basis or voluntarily relo- 
cate as described below. 

6, Redesignate the 4MHz of 700MHz 
guardband spectrum (762MHz/ 
764MHz-792MHz/794MHz) from 
guardband manager to co-primary 
B/ILT and high-site, analog SMR use, 
and modify the current service rules 
that apply to this spectrum to achieve 
this objective. 

7. Expedite the current schedule for man- 
datory retuning of all Broadcast Auxil- 
iary Service incumbents at 2,020MHz— 
2,025MHz, and to the extent neces- 
sary, terrestrial Fixed Point-to-Point 
Microwave systems at 2,)70MHz— 
2,175MHz. 

8. Require mandatory retuning of all ad- 
vanced technology (interference- 
limited) CMRS SMR systems from the 
new 800MHz public safety block at 
800MHz. 

9. Require mandatory retuning of 
all public safety licensees in 
the NPSPAC channels, 821MHz/ 
824MHz-866MHz/869MHz, to the 
new 806MHz public safety channels 
through the assistance of a special pub- 
lic safety frequency coordinator, as de- 
tailed below. This mandatory retuning 
of public safety systems would be 
funded in large part by Nextel, any 
other advanced technology SMR lic- 
ensee, and the cellular licensees. 

10, Permit voluntary retuning of B/ILT in- 
cumbent and noise-limited SMR in- 
cumbents to the new 900MHz B/ILT 
band and traditional SMR spectrum, or 
to the 700MHz former guardband 
channels, with the assistance of fre- 
quency coordinators on a first-come, 
first-served basis. 


MOBILE RADIO TECHNOLOGY 3 1 


Interference Issues 


whether the public safety entities 
need more spectrum or more 
money. During the past 20 years, 
public safety entities have had dif- 
ficulty migrating from the VHF 
bands because of the cost, not a 
lack of opportunity. And the 
700MHz band allocation was in- 
tended to solve any spectrum 
shortages. If Nextel is proposing a 
“safe harbor” at 800MHz for pub- 
lic safety, what does that do to 
700MHz plans? If anything, 
Nextel’s plan creates greater con- 
fusion for public safety’s long-term 
interoperability issues. 


The whys 

One must then ask why Nextel 
has offered this plan, and why any- 
one would support it. The white 
paper states that the plan would 
provide protection against harmful 
interference to 800MHz public 


safety operations, would provide 
blocks of spectrum reserved for in- 
compatible digital vs. analog use, 
and would rationalize the alloca- 
tion of affected spectrum. 

One might be tempted to con- 
sider the plan based on these 
claims alone, but I am a bit more 
cynical. Or, stated another way, rea- 
sonable persons might conclude 
that Nextel is not merely usurping 
the FCC’s job by proposing a radi- 
cally different spectrum manage- 
ment plan. Nextel might be trying 
to make a buck. 

If adopted, the Nextel plan would 
provide the company with an ex- 
tremely valuable piece of spectrum 
at 2,100MHz. Nextel would be ac- 
cepting a nationwide, exclusive, 
10MHz band of spectrum up in the 
PCS range, to which present PCS 
equipment might be tuned. Concur- 
rently, Nextel accepts a 6MHz band 
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of spectrum to which cellular radio 
systems might be tuned. Finally, 
Nextel has an exit strategy. 
Having been saddled with bil- 
lions of dollars of debt from bor- 
rowings made over many years, 
and with no date in sight for prof- 
itability, Nextel would be able to 
trade its patchwork quilt of chan- 
nels for blocks of contiguous spec- 
trum that might be sold. Follow- 
ing adoption of its plan, Nextel 
would finally be in position to be 
acquired by other large carriers — 
with one buying the 800MHz 
block to augment cellular opera- 
tions, and another buying the 
2,100MHz band frequencies to 
augment PCS operations. 
Absent such a sale, the acquisi- 
tion of 10MHz of spectrum in the 
2,100MHz band for, essentially, 
$500 million, would allow the fi- 
nancial analysts to revalue Nextel's 
spectrum holdings and adjust its 
book value to a much higher level. 
Its stock prices rise based on the 
increased book value and Nextel’s 
biggest investors, Craig McCaw 
and cronies, get a whole lot richer. 
In fact, the windfall might allow 
Nextel to obtain enough dough to 
buy off Motorola and free it from 
its sole supplier problem, allowing 
it to switch to CDMA technology. 


The why nots 

If one simply considers the un- 
derlying premise of Nextel’s plan, 
the “why not” becomes obvious. 
Nextel’s system causes interfer- 
ence. Nextel should solve the inter- 
ference problem without compel- 
ling the assistance of thousands of 
licensees, businesses, customers 
and operators. 

If Nextel wants to effect 
someone's relocation to other fre- 
quencies, it is free to relocate its 
own system to either the 700MHz 
or the 900MHz band to avoid the 
problem in the future. As it claims, 
it has plenty of spectra in these 
bands to trade, so it should be 
made to use its own solution there. 
The point is, Nextel’s condition is 
of its own making, and its prob- 
lems should be of its own solving. 
The entire industry should not 
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have to pony up, move out, shift 
over and suck up Nextel’s self- 
serving plan. 

The $500 million offered as a 
down payment on the cost of relo- 
cating 800MHz public safety users 
is likely to be insufficient to cover 
the cost of operators’ relocation 
even in a single major market. It’s 
one of those numbers that sounds 
like a lot, but you can run through 
it overnight trying to pay for seam- 
less relocation of critical public 
safety systems. 

As for tentative support given by 
APCO, one need only consider the 
agenda of the individuals running 
the organization. Although I am a 
fan of APCO, too often the manag- 
ers of the organization assess their 
success simply in megahertz. Fol- 
lowing the tremendous victory ob- 
tained by the organization regard- 
ing the future use of the 700MHz 
band, any endorsement of this plan 
seems ill-focused. 

Though adoption of the plan may 
increase the amount of available 
public safety spectrum, the plan 
does not deal with the primary ob- 
stacle for public safety entities— 
money. The plan increases costs to 
public safety entities by forcing 
them to pay relocation expenses and 
does not provide assurances that 
Nextel will do anything more than 
seed the relocation fund with $500 
million. Therefore, APCO would in- 
advertently stick its constituents 
with the check for the balance. 

Remember, Nextel’s 800MHz 
channels were not, by and large, 
purchased at auction. Nextel ob- 
tained much ofits spectrum the old- 
fashioned way, one $35 application 
at a time, listing every available 
800MHz frequency that the FCC’s 
rules could spew forth. Nextel’s plan 
suggests that the bulk of its spec- 
trum holdings were obtained via 
auction. This is nonsense. 

Nextel abused the FCC's pro- 
cesses to grab, snatch, wrestle and 
slip away with every wavelength it 
could. Then it leveraged that activ- 
ity into the cheapest prices paid for 
slivers of white space around its 
contours. The EA licenses it bought 
weren't purchased to obtain more 


spectrum, but rather to create a 
veneer of respectability laid over 
a history of application abuse. 

Now, Nextel wants 
to launder its fre- 
quencies one more 
time, and its newest 
proposed process 
will slop dirty wa- 
ter over thousands 
of licensees and 
business plans. 
Reasonable people 
would suggest that 
Nextel should clean up its own 
mess without industry or regula- 
tory assistance. Nextel should not 
create in APCO a co-conspirator 
that, in attempting to serve its 
members, might make a deal with 
Nextel that does not solve the 
problem of the noisy neighbor, but 
instead directs the blast at the 
greater public interest. | 


Nextel abused 
the FCC’s 
processes to grab, 
snatch, wrestle 
and slip away with 
every wavelength 
it could. 
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Transmission Line Basics 


Technical techniques: 


A primer for transmission lines 


Part I—An understanding of transmission lines and tips on using them as transformers 
and filters can help techs properly configure feedlines and even solve some problems. 


By Patrick E. Buller 


| eon lines carry RF 
from point to point within ra- 
dio equipment, between 
pieces of equipment and from 
equipment to antennas. They also 
can be configured as filters and im- 
pedance transformers. In simple 


Figure 1. Balanced two-wire lines: for- 
mula for determining impedance of a 
two-wire transmission line. (A and 8 are 
the same units.) 


Figure 2. Characteristic impedance of 
an air-insulated coaxial line can be found 
by the above formula. (8 and A are the 
same units.) 


Figure 3. Standing wave ratio, 
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terms, a transmission line connects 
the source of energy to the load. 

Transmission lines are either 
balanced or unbalanced. Atwo-wire 
transmission line becomes balanced 
when each conductor has equal im- 
pedance relative to ground or to its 
surroundings. An unbalanced trans- 
mission line has one conductor 
grounded, or exposed to the outside 
elements in greater magnitudes 
than the other conductor. 

The impedance value is a func- 
tion of conductor diameter and 
spacing between the two conduc- 
tors. Impedance can be lowered by 
increasing the diameters, decreas- 
ing the spacing between the two 
conductors or both (see Figure 1). 
The most common balanced line 
impedances of today are 3002 and 
450 twin lead and 1242 twinax 
(balanced coax cable). Seventy-five- 
ohm cable was common prior to the 
1950s because most wire antennas 
were halfwave center-fed dipoles 
with impedances near 752. 

In an emergency, common 16 
gauge lamp (zip) cord would suf- 
fice as a dipole transmission line. 
However, the sun deteriorates this 
type of cable when used for years 
at a time. Open-wire transmission 
line is more common for ham radio 
stations, not commercial or public 
safety facilities. 


Coax cable 

Co means “same or identical,” 
and axial-axis means a “center 
point or point of common rotation.” 
Coaxial cable is an unbalanced 
transmission line. Figure 2 shows 
the relationship of two conductors 
and the formula for determining 


the impedance of a coaxial line. 

The center conductor must be 
kept evenly spaced inside the outer 
conductor, usually by a separator, 
or media. Common media include 
ceramic insulators (beads), spiral 
dielectric, polyethylene, fluorinated 
ethylene propylene-FEP (known as 
foam) Teflon and air or inert gas 
with separator beads. 


Velocity factor 

The media surrounding the cen- 
ter conductor slows the travel of RF 
energy. How much depends on the 
material used. The ratio of the time 
it takes for RF to travel through 
free space compared to the time it 
takes to travel through cable is 
called the velocity factor up. The 
lower the value of up, the longer it 
takes RF to reach the end of the 
cable. Common up values are 0.66 
for standard cable, 0.78 for foam, 
0.82 for airfoam and 0.98-0.99 for 
air or inert gas. 

All cables cut to a wavelength 
will be physically shorter than a 
free-space wavelength. For ex- 
ample, a halfwave at 150MHz is 
39.36 inches. Using RG8/U cable, 
(up-0.66), the physical halfwave 
cable length would be 39.36 x 0.66 
=25.98 inches. 

Velocity factors become impor- 
tant when coax cables are used to 
feed phased arrays and to intercon- 
nect cavities and duplexers. They 
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are also important when a time do- 
main reflectometer is used to find 
cable faults. 


Impedance 

A transmission line impedance 
can also be determined by (L/C)!? 
or by Ohm’s law, and would be 
found by measuring the voltage 
and current at the sending end of 
a line of infinite length. In practi- 
cal terms, for cables shorter than 
infinity, an adjustable resistance 
can be added at the end and ad- 
justed to a value that provides the 
same input voltage and current 
relationship of the infinite length. 
This value when measured, will 
equal the characteristic impedance 
of the line. 

A second method for determin- 
ing impedance is to terminate any 
length of cable in its characteris- 
tic impedance, resulting in no re- 
flected energy. That way, maxi- 
mum transfer of energy takes 
place. Any load connected to a 
transmission line with an imped- 
ance different from the line’s char- 
acteristic impedance results in a 
standing wave pattern. 

The input of cable measuring 
hundreds of wavelengths would 
have virtually no reflected energy 
and would appear to have an im- 
pedance input equal to its char- 
acteristic impedance. An example 
is 500 feet of RG58/U fed with 
450MHz of energy. It would show 
an impedance of 502 and mini- 
mal reflected power because al- 
most all of the energy would dis- 
sipate as it travels the length of 
the line. It would be an inexpen- 
sive dummy load. 

The cable TV industry uses this 
concept in multiple distribution 
points where taps on the coax cable 
appear along the length of the 
cable, An amplifier supplying sev- 
eral volts of signal at the head end 
is sufficient to overcome the losses, 
and the loss of the cable terminates 
the amplifier. 


VSWR 

Voltage standing wave ratio 
was the first method for transmis- 
sion line measurement. If the load 
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absorbs all of the energy sent 
down the transmission line, no 
energy returns. 

To measure this effect, a detec- 
tor (often a voltage probe) is 
moved along the line, maintain- 
ing uniform distance from the 
line, noting the voltage change, if 
any, as the probe moves along and 
parallel to the transmission line. 
The change Vmax/Vmin equals 
the VSWR. The purpose of this 
test is to determine how closely 
the load matches the line. The dis- 
tance between each voltage mini- 
mum equals the halfwave length 
of the transmission line frequency, 
not the applied frequency. This 
measured distance, compared to 
the applied frequency (wave- 
length), yields the velocity of 
propagation, vp. The movable 
probe method is used today mostly 
as a laboratory method and is 
most suitable when using the 
Smith Chart. 


Determining SWR 
by reflected power 

Today’s methods for measur- 
ing forward power and reverse 
power at a point on the transmis- 
sion line include: 

O applying the formula shown in 
Figure 3. 

O measuring forward and reverse 
power in dB and comparing the 
ratio of dBs, i.e. 25dB return loss. 

QO measuring power with a reflec- 
tometer and adding to the 
power reading the coupling loss 
of the device. 

Reflected power is 180° out of 
phase from the forward wave as 
shown in Figure 4. To demonstrate 
this phenomenon, attach a rope or 
line to a fixed point, like a wall or 
doorknob, and with your wrist 
thrust a forward-looking wave. 
Note that immediately thereafter, 
a reflected wave will come back to 
you in the reverse mode. This dem- 
onstrates the principle by which 
directional couplers operate. 

Figure 5 is a diagram of a direc- 
tional coupler that consists of two 
short transmission lines in close 
proximity. Line L2 is a transmis- 
sion line that has its own charac- 


Figure 4. Reflected wave is 180° out of phase from the 
forward wave. It may lead or lag, depending on type 
of reactance load. 


Figure 5. Directional coupler: This arrangement de- 
tects reflected power. Forward power can be measured 


by reversing power flow in L/. 


teristic impedance terminated by a 
resistor R. Power traveling in Ll 
from left to right induces energy in 
L2, but this energy is dissipated in 
resistor R. 

If the load is not equal to the 
impedance of line £1, energy will 
be reflected back on LJ and in turn 
coupled to £2 and on to the detec- 
tor. Reflected power in this example 
is measured. 

If the input power and load were 
connected in reverse, the detector 
would then measure forward power. 

If L2 were physically reversed, 
keeping the input power on the 
left, forward power would then 
be measured. 

This example explains how popu- 
lar wattmeters operate. LI is the 
center conductor of the transmission 
line of the wattmeter. The rotatable 
slug is made up of L2, resistor R and 
a diode that connects to the meter 
calibrated in watts. Rotating the 
slug samples power in either the 
forward or reverse direction. Note 
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that the direction arrow on the slug 
corresponds to the detector side of 
£2, in Figure 5. 

Directional couplers are useful 
in checking site noise or repeater 
de-sense. The benefit is that the ref- 
erence signal generator is sent to 
the receiver, not to the antenna. Di- 
rectional couplers are available 
from megahertz to gigahertz, the 


latter in the form of rigid wave- 
guide components. 


Transmission lines as stubs 
Atransmission line, when added 
to another transmission line in ei- 
ther series or parallel, can provide 
impedance matching. A transmis- 
sion line that has a short circuit 
on one end will exhibit reactive 
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components depending on its elec- 
trical length as shown in Figure 6. 
A quarterwave line shorted at one 
end has a high impedance at the 
opposite end—meaning it can be 
connected in parallel on a trans- 
mission line of the same impedance 
without affecting the line. If a 
halfwave shorted line were con- 
nected, the effect would be the 
same as placing a short on the 
transmission line at that point. 

Another way of looking at this 
concept is that a quarterwave stub 
shorts out any second (or even) 
harmonic. All odd harmonics will 
be seen as high impedance. 

Referring to Figure 6, the fol- 
lowing can be stated: A short on 
one end of a quarterwave is open 
at the other end. A short on the 
end of a halfwave is a short at the 
other end. 

The same result is observed 
when the cable is lengthened in 
any multiple of half-wavelengths. 

The phase of the waveform 
shifts by 90° at a quarterwave, 
180° at a halfwave and 360° at one 
wavelength of transmission line. 
Transmission line stubs can there- 
fore be either open circuit, short 
circuit or terminated—all too of- 
ten, poorly terminated. 


Transmission lines as helpers 

A length of open-end coax con- 
nected as shown in Figure 7Aadds 
reactance according to its electri- 
cal length. Coax cable can be 
changed artificially by adding ca- 
pacitive reactance to the open end 
of a stub to achieve the exact re- 
actance desired as shown in Fig- 
ure 7B. This short length of cable 
can be “tuned” by a variable ca- 
pacitor connected between the cen- 
ter and outer conductor on the 
“open end” that electrically 
changes the cable length. The net 
effect is a series, low-impedance 
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circuit connected at that point. 
This is also a handy device for 
tuning a transmission line to mea- 
sure what effect a cable would have 
when cut to the exact length. The 
capacity-tuned line is often used for 
tuning the coupling link of a cav- 
ity. It usually consists of a rigid 
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outer and center conductor with a 
movable dielectric that has the 
same effect as a variable capacitor. 

A tuned cable connected by a 
“tee” can reduce interference when 
there is at least a 2:1 frequency dif- 
ference between the desired signal 
and the interfering one. The band- 
width is a function of the diameter 
of the cable. 


Transmission lines 
as transformers 

The quarterwave transformer is 
useful for changing impedances. It 
can take the form of either a bal- 
anced line or a coax transmission 
line. Use the formula Zline = (Za 
x Zb)'*, where Za is the impedance 
desired and Zé is the impedance to 
be matched. Combining two 50 
impedances yields 252. (50x25)? 
= 36.50 cable. This result can be 
achieved with two parallel 7202 
cables or with 352 cable. In either 
case, this 35.52 quarter-wave elec- 
trical length of cable connected to 
the parallel 500 devices trans- 
forms 252 to 502. 

Another way of solving the same 
problem is to change each of the 
50 devices to 1000 so that when 
they are connected in parallel, the 
net is a 500 point. The quarterwave 
cable would then have the imped- 
ance of (50100)'* = 712. Any of 
these methods can be used. They 
are found mostly in antenna-com- 
bining units where two or more 
antenna elements are combined to 
one 502 common feedpoint. 

Another method of impedance 
matching is to make the quarter- 
wave transformer out of rigid tub- 
ing. The trick is to find the right 
diameter for the center conductor. 
Using the previous example, here’s 
how to find the right size for the 
hardware. Assume a quarterwave- 
long 352 transformer is desired, 
and we have a tube with an outer 
diameter of 1 inch, inside 0.78 
inch. Use the formula of Figure 2 
with Zo of 35 = 138log B/A where 
B is 0.78 inch and A is found to be 
0.435 inch. A ‘/ie inch rod would 
serve the purpose. 

The complete transformer will 
be a */1 inch pipe with a */i6 inch 


FEBRUARY 2002 


Yer 
OPEN Be: 
(NON-SHORTED) 
Yar 
LOW IMPEDANCE 
AT CONNECTOR 


Figure 7a. Open-end stub: Not a complete open circuit, it has some radiation. 
7b. Increasing capacity will lower frequency of low impedance. This method has 
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diameter center rod with a coax 
fitting on one end of this coax line, 
and the opposite end will have 
two coax connectors in parallel to 
this quarterwave rigid pipe. The 
combination forms a matching 
transformer with high-power ca- 
pabilities. These devices are listed 
in catalogs as power splitters 
or hybrid combiners. Now you 
know the secret to making your 
own, inexpensively. 


Balanced transformers 

A further modification of the 
quarterwave transformer gives it a 
balanced output. If another larger 
diameter pipe were placed over this 
1 inch pipe, say a 1'/2 inch pipe 
(making the combination “tri- 
axial”), and if it were grounded or 
connected to the feedpoint, the re- 
sult would be a balanced 352 out- 
put because of the decoupling ef- 
fect of the 1'/2 inch pipe as shown 
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Transmission Line Basics 


in Figure 8A. 

Coax baluns (BALanced to 
UNbalanced) offer another method 
of obtaining balanced lines as 
shown in Figure 8B and 8C. Fig- 
ure 8B is a 1:4 impedance step-up 
because the current divides at the 


junction point, leaving half of the 
total current feeding each line of 
the balanced port. In this example, 
the output impedance would be 
2002. Figure 8C has no current di- 
vision, therefore offers a 1:1 
impedance transformation. The 
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Figure 8. Coax balun. BALanced to 
UNbalanced, Z, = L1 = L2, all cases. 


additional coax cable alongside 
converts the common ground point 
to high impedance because of the 
quarterwave transformation from 
a short to an open. These kinds of 
balanced transmission line trans- 
formers are effective tools in 
matching broadside arrays fed with 
coax cable. 

With a basic understanding of 
transmission lines and some help- 
ful tricks for using them as trans- 
formers and filters, you can config- 
ure feedlines properly and solve 
some problems along the way. 
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Point-of-Sale Perspective 


Time to stand up and be counted 


Private land mobile radio and wireless dealers need to step up to the plate and defend 
their access to a finite natural resource: RF spectrum. 


By Nick Ruark 


Private land mobile radio and 
wireless dealers and RF system 
integrators may be a busy bunch 
today, but what about tomorrow? 

Most of us operate small, inde- 
pendent businesses. We perform 
some or all of the marketing, sales, 
provision of technical services, cus- 
tomer and product support, billing 
and accounting typical of small 
businesses today. Is it any wonder 
that political advocacy often takes 
a back seat to our other responsi- 
bilities? 

But we should immediately take 
steps to increase and defend our 
access to a finite natural resource, 
the RF spectrum. Too many of us 
seem to take it for granted, even as 
we depend on it to serve our cus- 
tomers’ radio communications 
needs and to provide ourselves 
with an income and a living. 

Many of us lack the time, the in- 
clination or the perceived skills we 
believe are required to adequately 
express our interests. We simply sit 
back and accept whatever we get— 
or don’t get—from spectrum battles 
waged by others. The problem is 
that others who are generally not 
part of the private radio and wire- 
less industry are doing a good job 
of winning the public relations wars 
and the spectrum battles at the 
FCC—all at our expense. 

Indifference and complacency on 
our part cannot continue. The time 


Ruark is general manager of Quality Mobile 
Communications, a 25-year-old private ra- 
dio/wireless communications sales, service 
and systems integrator in Vancouver, WA. 
His email address is mbruark@ 
gualitymobile.com. Ruark hosts the Private 
Wireless Forum, an email and Web-based 
discussion group. To subscribe, send an email 
to PrivateWirelessForum-subscribe@ 
yahoogroups.com or visit http:// 
groups.yahoo.com/group/ 
PrivateWirelessForum. 
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has arrived for the private radio 
and wireless industry to stand up 
and begin fighting back. 

If we don’t, we will remain near 
the bottom of the wireless pile as 
far as the public’s recognition, per- 
ception and acceptance of what our 
industry can do for it is concerned. 
We'll continue to be at the mercy of 
whatever the “others” and the FCC 
think is best for us. Is this really 
what we want? 


Come together ... right now 

A large part of the problem is 
that the private land mobile radio 
industry suffers from fragmenta- 
tion. We lack a single, strong voice 
that speaks on behalf of our little 
part of the overall wireless indus- 
try. We must come together, not 
necessarily as an association (be- 
cause there are too many now, each 
with its own agenda), but as a 
strong, cohesive group focusing at- 
tention on the overall private land 
mobile radio and wireless industry 
in a way that would help to bring 
us together as a team. 

Take cellular carriers, for ex- 
ample. They have a strong team. Yet, 
in the private radio and wireless 
communications industry, we are a 
lot of individual “islands” scattered 
around the country, operating inde- 
pendently and mostly without any 
coordinated or team approach. 

In the private land mobile radio 
business, many of us have the ex- 
perience, talent and expertise that 
helps keep the industry going. If it 
weren't for us, many advances in 
radio and wireless communications 
applications, efficiencies and tech- 
nology wouldn’t have happened. 
What prevents us from remaining 
in the forefront of the industry? 

Several trade associations rep- 
resent our industry, including the 


Small Business in Telecommunica- 
tions, Industrial Telecommunica- 
tions Association, American Mobile 
Telecommunications Association, 
Forest Industries Telecommunica- 
tions, Personal Communications 
Industry Association, United 
Telecom Council and others, 

Each does a good job of advanc- 
ing its own agenda based on its own 
viewpoints; that’s what any associa- 
tion should do, But their individual 
efforts on behalf 


of their member- The time 

ship fragments has arrived 

the team concept : 

needed to effec- for the private 
radio and 


tively represent 
the overall inter- 


ests of the pri- tg stand up 
vate radio and ‘nee 
wireless indus- 9G OegiN 


try. Unless the fighting back. 
associations can 
get together and work as a strong 
front on behalf of the entire indus- 
try (as they may do concerning 
Nextel Communications’ 800MHz 
spectrum reallocation proposal), 
we're right back to square one. 
With more than 25 years in this 
business, I value and respect the RF 
spectrum in a way that some may 
not. Too many, including the FCC 
and others, look at the spectrum 
strictly in terms of dollar signs, in- 
cluding the average return per unit 
or subscriber. This is wrong, and it 
will come back to haunt us. 
Private radio and wireless is 
much more than dollars and cents. 
The many dedicated folks who 
work and contribute to this indus- 
try, our economy and their commu- 
nities are not about to let this im- 
portant area of wireless be 
steamrolled into oblivion by indif- 
ference, complacency or an atti- 
tude. Or are we? Ez 
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E-Mail 
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Get the news you need, 

as it happens. Sign up for a 


subscription to one of our 


e-mail newsletters. Go to 
PrimediaBusiness.com and 
click on “| want to subscribe 

to a newsletter.” Or, sponsor 
one of our targeted newsletters 
to reach buyers in your 

market. Contact Rob Shore 
(rshore@primediabusiness.com 


or 212-204-2622), 
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targeted Web banners can 
actually be incredioly effective. 
Target by audience or 

content. Contact Rob Shore 
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Industry news, 
delivered. 

Get the latest industry- 
specific news automatically 


delivered fresh to your 


corporate Web site, 
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PrimediaBusiness,com 
and check out Primedia 
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20/20 Visions 


J. Daniel 
ponders ‘ 
years of technolog) 


My handset rang. 

“Hello Jack? This is (noise ... ) Bishop, and 
| wanted to know what you old (noise ... } 
think about the (noise...) developments 
since {noise ... ) went into business 20 years 
ago.” 

“??? Bishop?” I'm not Catholic, but ... of, 
it must be “Don” Bishop. 

“Old ???" I've been called anold__so 
many times and in ... of, he probably said 
old-timers. 

“??? developments?” | figured the miss- 
ing word must be “wireless” (formerly “ra- 
dio), personal computers or safe sex. For 
Don, | chose “wireless.” 

“Since ??? went into business 20 years 
ago?” My old manufacturing company, Nova 
Electronic Systems? Speedcall? Vega? SEA? 
Oh. Another interest of mine at the time— 
Mobile Radio Technology. 

Question decoded: “What's my view of 
the developments of the wireless industry 
over the last 20 years?” OK. Here goes. 

a) No duplex handsets. We had to press a 
button to talk or “connect,” and the trans- 
missions were sent “direct” to everyone 
on the frequency. Then the industry de- 
veloped billion-dollar duplex systems with 
no push-to-talk. But wait. Sprint PCS soon 
will offer PTT. Full circle? 

b) Congested bands, sunspot “skip” and 
adjacent-channel interference. Good 
neighbors used isolators and filters. The 
FCC required the “last in” on a site to fix 
the interference they caused. That was 
business in those unenlightened days. 

O Coverage was great because—no portable 
radios. Most users didn’t know coverage 
lacked in buildings, subways and parking 
garages because they didn’t have the 
equipment to operate there. 

“Quick, read back that list of wireless prob- 
lems we used to have,” crackles Don’s voice 
through the hands-free earpiece—that ! have 
to hold in place with my left hand. 

| say: “No coverage; things that interfere; 
system designs have changed.” 

Don hears: “No (noise...) things 
(noise ... ) changed. 

“| got it,” Don says, as my battery fades. 
“Nothing's changed.” 

—Jack Daniel 
The Jack Daniel Company 
www.RFsolutions.com 


Daniel is an editorial advisory board mem- 
ber and was the West Coast editor in 1983. 
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Uniden unveils P-25 scanners 


Uniden Corporation of America, 
Fort Worth, TX, has released details 
about its plans to offer scanners 
capable of monitoring radio commu- 
nications signals that use APCO 
Project 25 digital technology. 

“Our retailers have been push- 
ing us for a Uniden APCO 25 prod- 
uct for months, and our new 
BC250D hand-held and our 
BC785D base-and-mobile scan- 
ning unit represent the fulfillment 
of our promise. With the ability to 
monitor conventional, trunked 
and APCO 25 conventional and 
trunked systems these models are 
state-of-the-art radio scanners,” 
Uniden Product Manager Scott 
Carpenter said. 

According to Uniden representa- 
tives, the Bearcat BC250D and the 
Bearcat BC785D models would 
reach dealer shelves in late 2002. 
The products are designed to offer 
1,100 channels, 10 banks and a fre- 
quency range of 25MHz-1,300MHz. 

The new hand-held offers all of 
the features of Uniden’s current 


BC780 XLT in a portable model, 
along with APCO 25 capability and 
an additional 600 channels, Users 
of both models would have to pur- 
chase an APCO 25 card, the 
BCi25D, separately, to activate the 
APCO 25 monitoring feature. 

“We're pleased to be bringing 
these great Bearcat APCO 25 units 
to market,” Carpenter said. “We 
expect more big cities to migrate to 
the APCO 25 digital technology, 
like Los Angeles did this past year, 
to ensure agency interoperability 
among police, fire, EMTs and the 
like. We know news organizations, 
businesses and consumers will 
want to monitor their signals.” 

Uniden officials stressed that 
APCO 25 digital scanning tech- 
nology simply gives users the 
ability to monitor the day-to-day 
activities and signals of standard 
city and government service de- 
partments, but in no way allows 
users to monitor encrypted sig- 
nals from national and local se- 
curity organizations. 


Kenwood supplies radios to Olympic team 


The U.S. Ski and Snowboard 
Team has selected Kenwood Com- 
munications, Suwanee, GA, as its 
official supplier of radio communi- 
cations equipment through 2004. 

As part of the agreement, 
Kenwood will supply 160 of its 
model TK-380 UHF portable ra- 
dios, as well as cases, chest packs, 
speaker mics, earphones and tech- 
nical assistance. Athletes and 
coaches will use equipment during 


training and competition. The 
teams are part of the Park City- 
based U.S. Ski and Snowboard As- 
sociation, which is the United 
States’ Olympic governing body for 
all skiing and snowboarding. 
About 50% of all sports at the 
2002 Winter Olympics in Salt Lake 
City fall under the U.S. Ski and 
Snowboard Teams. The USSA spon- 
sors six sports programs and 14 
men’s and women’s national teams. 


Based on Motorola’s IDEN tech- 
nology and Annapolis, MD-based 
ARINC’s global communications 
networks, the ARINC Wireless Dis- 
patch Service is a digital commu- 
nications technology that offers 
more capacity than analog systems 
and direct coast-to-coast communi- 
cations for airport workers. 

This service supports communi- 


Motorola and ARINC form airport service 


cations at airline ground opera- 
tions, airport operations, security 
services, airport vendors and ser- 
vice companies such as car rentals 
and transportation systems. 
Newark International, Miami 
International and Los Angeles In- 
ternational are the first airports to 
use this service. Six additional air- 
ports are scheduled for installation. 
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Product Focus - Batteries 


Replacement batteries are intrinsically safe 


Batteries, charger 
reduce memory effect 


Motorola’s Impres (intelligent 
Motorola portable radio energy sys- 
tem) is a series of re- 
placement batteries and 
chargers. When they are 
used together, they can 
help eliminate “memory 
effect,” which is caused 
by recharging a battery 
before the battery is 
fully discharged. The 
charger is three units in 
one: a rapid charger, a 
conditioning charger 
and a reconditioner. The 
battery features smart circuitry 
that allows it to transmit data re- 
garding battery charge levels to the 
Impres charger. 
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RUGGED 75 AMP POWER SUPPLY 


™ 


Anchors NEW 
DuraComm “DPS” 
Series Line <= 


Now in 15, 30, 45, 
55 and 75 amps 
@ |2VDC (adjustable output) 
+ 15.5 and 25 amp versions @ 24 VDC (adjustable output) 
* Protected against brownout and AC spike input to 190 volts 
* Reverse battery polarity, overcurrent & over temp protected 


* ULICUL Listed 


Microprocessor controlled automatic 3 stage 
smart charger option can be used with all DPS 


converters .,.increases charge capacity, decreases Se 
Ce, 


charge time, prevents over-charging. 


Contact your communications distributor 
or call or fax us Toll Free 


Phone |*800°467°6741 


DuraComm” 
CORPORATION 


203 W. 23rd Ave. 


North Kansas City,MO. On the Web at www.duracomm.com 
Email: duracomm@duracomm.com 


64116 
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Fax |*800°825+1403 


Multiplier In- 
dustries’ recharge- 
able replacement 
batteries are de- 
signed for Ericsson/ 
GE LPE series, MRK 
series, Motorola HT- 
750/1250, GP 350, 


P1225, Visar and XTS-3000 


radios. To meet the 
needs of government 
agencies, fire depart- 
ments, oil refineries 
and other organiza- 
tions, these batteries 
are intrinsically safe 
and non-incendive. 
WWW.MULTIPLIER.COM 


Battery adapter supports Motorola radios 


ITECH’s NiCd 
and NiMH battery 
adapters are com- 
patible with the 
Motorola Saber 
MX1000, MX2000 
and MX3000 radios. 
The adapter uses the ra- 
dio bayonet-type interface and 


* Digital and Analog 
* 1 to 16 channels 
* $190 to $7840 


Voice Logging Recorders... } 
automatically document phone conversations, meetings 


and two-way radio messages - compact, affordable, easy to 
install, operate, upgrade, maintain and purchase... 


* 12 off-the-shelf models 
plus custom systems to 
meet unique requirements 
* Multi-channel recorders 
store 1600 hours on internal 
hard drive and back up on 
CDRs * Multi-function sin- 
gle channel recorder stores 
1350 hours on internal HD 
* Conference recorders 
and microphones * Call cen- 
ter supervisory recorders * Software and 

hardware that turns your PC into an automatic voice logger 
* Over 1000 dealers worldwide * Dealer inquiries welcome 
* Omnicron - Providing affordable solutions for archival 
voice storage and supervisory monitoring since 1975, 


omnicron 


www.omnicronelectronics.com 


reduces the need for multiple 
adapters to support multiple ca- 
pacities. The battery part numbers 
BA1191 (NiCd only) and BA4018 
(NiCd/NiMH) are compatible with 
the iQfive and iQplus analyzers 
and conditioners with software 
version 4.4 or higher. 
WWWITECHENG.COM 


OMNICRON 
ELECTRONICS 


581 Liberty Highway 
Putnam, CT 06260 
860°928°0377 

FAX: 860°928°6477 
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Providing a unificyae for tower erecting, 
Tate nd service companies... 


The National Association of 
Tower Erectors (NATE) is leading 
the way in safety and education 
for the tower construction industry. 
Active in all facets of the trade, 
NATE has become recognized as 
the leader in telecommunications 
and broadcast construction 
procedures and practices. 


The Annual NATE Conference 
& Exposition is widely regarded 
as the most comprehensive 
and up-to-date educational 
event in the tower industry. 


Future events include... 
NATE 2003 


February. 18-21, 2003 + Dallas, Texas 


NATE 2004 


February 10-13, 2004 « Las Vegas, Nevada 


NATIONAL ASSOCIATION of TOWER ERECTORS 


420 4th Street NE, Suite 109 « Watertown, South Dakota 57201-2699 
Tel: 605-882-5865 or 888-882-5865 « Fax: 605-886-5184 
www.natehome.com « Email: nate@natehome.com 
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Antennas mount 


on rooftops 


The Telelocator dual-sys- 
tem antennas from Antenna 
Specialists combine active 

GPS locat- 
| ion identifi- 
cation with 
broadband 
cellular for 
complete fre- 
quency cov- 
erage with- 
out tuning. 
The GPS en- 
gine includes a weatherproof 
ultrasonic seal to protect 
against extreme weather con- 
ditions. A single-cellular/GPS 
antenna is suitable for service 
providers who have added 
| GPS positioning to existing 
cellular services. 
WWW.ANTENNA.COM 


Product Encore 


Kit's grounding strap 
fits snugly on cable 


Times Microwave Systems’ 
grounding kits for its LMR-200 and 
LMR-240 series of flexible, low-loss 
coaxial cables are designated as 
GK-S200T and GK-S240. The kits 
come complete with a custom-fit 
ground strap, attached ground 
wire, lug-nut assortment and 
weatherproofing materials. The 
ground strap fits perfectly on the 
cable, so over-tightening the strap 
and damaging the cable, or having 
the strap adjusted too loosely and 
not having adequate grounding 
protection is avoided. 

WWW.TIMESMICROWAVE.COM 
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Dispatch console eaer system control 


The ICP9000 radio 
dispatch console 
from GAI-Tronics 
can control as many 
as 12 conventional 
base radios. It is a 
compact console that 
supports multiple eaiins 
dispatcher locations. The unit is 
available in four (ICP9004A), 
eight (ICP9008A) or 12 (ICP- 


90012A)-channel 
configurations and 
expands for different. 
needs. The console 
provides the dis- 
patcher with com- 
plete system control. 
Standard features 
are the DTMF decode 
and paging encode. 
WWW.GAI-TRONICS.COM 


Industrial headset offers 24dB noise reduction 


Klein Electronics and 
Headset USA have released a 
heavy-duty military-stan- 
dard headset series: Titan. 
These industrial-strength 
headsets are rated for a 
24dB noise reduction, The 
behind-the-head style en- 


ables usage of a hardhat, a 
safety helmet or a baseball 
cap. With available con- 
nectors, the headsets work 
with most Standard, 
Maxon, Motorola, Kenwood 
and Ericsson radios. 
WWW.HEADSETUSA.COM 


Remote speaker-mic supports IDEN phones 


The remote speaker-mic from 
CPR Technology is available for 
the i85, i550 and i1000 IDEN 
phones. The RSM-1100 speaker mic 
operates as a conventional speaker 
mic with a PTT switch in the “direct 
connect” mode and as a hands-free 
“speaker-phone” in the cellular 
mode. Incoming cellular calls are an- 
swered by depressing the PTT 
switch on the RSM-1100. The mic 
can be used on one’s person or in the 


vehicle. When used in the vehicle, 

plugging in the 

optional ve- 

hicle charger 

cord charges the 

phone’s battery. 

The rear of the 

mic has a rotat- 

ing clothing clip 

and a “hang-up- 

hook” for dash mounting. 
WWW.CPRTECH.COM 


b -: 


Portable radio supports public safety apps 


The VX-520 public safety 
UHF portable radio from Ver- 
tex Standard offers an in- 
trinsically safe rating. The ra- 
dio delivers 32 channels in 
the 450MHz-—488MHz 

range. The wideband 

coverage ensures com- 
patibility for program- 
ming in a wide variety 
of locations and applica- 
tions. It features a four- 
character alphanu- 
meric LCD on top of the 


unit. It contains a 16-position ro- 
tary switch and a programmable 
toggle switch for channel selection. 
The radio offers a dynamic prior- 
ity channel, positive feedback ac- 
tion on the PTT and scan. It uses a 
large-capacity NiCd battery, which 
typically provides 11 hours of op- 
erating time. A full line of accesso- 
ries complement these portables, 
including a choice of NiCd battery 
packs, chargers, mobile mounting 
bracket and speaker mic. 
WWW.VXSTD.COM 
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Radio offers 250 
UHF channels 


ICOM America’s IC-F4TR con- 
ventional radio ‘ 
is an LTR radio 
and a PassPort 


ANI module supports Motorola, Ericsson radios 


The ANI-M VX for Vertex hand- 
held radios from Midian Elec- 
tronics plugs into the VX-210A/ 
400/600/800/900. The module can 
send ANI and emergency ANI in 
Motorola’s MDC-1200, Ericsson’s 


GE-Star, five-tone, DTMF or two- 
tone formats. The module offers 
features such as a programmable 
key-up delay, time-out timer and 
penalty time. 

WWW.MIDIANS.COM 


radio all in one. 
Features include 
250 channels, 10 
PC-program- 
mable keys, dis- 
play, scanning, 
CTCSS, DCS, 
DTMF encode 
and decode and 
reverse burst. A40MHz bandwidth 
trunking feature allows for 
trunking channels far apart from 
each other. 
WWWICOMAMERICA.COM 


Repeater available in 
all levels up to 25W 


ur LT-4200 brings you more value and 

features than any other LTR panel in the busi- 
ness... Like its front panel status LCD, front and 
rear RS-232 ports, immense user programmability 
and UHF overlay capability. 


The Eclipse 1U repeater from 
RF Technology is a 19" rack 
mounted repeater available in all 
levels up to 25W. It offers all the 
standard features of the current 
modules including a built-in 
speaker and microphone socket. 


SEG ue a: Its no wonder that many system operators have 


purchased 50 or more for their UHF to LTR 
conversions. 


Wireless modem 


improves data rates 
The Integra-TR integrated wire- 
less modem from Dataradio is 
available in an FCC-certified 
6.25kHz model. With as much as 5W 
RF output power in UHF or VHF, the 
modem provides over-the-air data 
rates of as much as 19,200bps in a 
25kHz channel, 9,600bps in a 
12.5kHz and as much as 4,800bps 
in a 6.25kHz channel. The modem 
allows access to the newest channels 
granted by the FCC refarming rules. 
WWW.DATARADIO-COR.COM 


Call Ray Dashner today (or visit our website) for 
the complete story. 


= 


Connect Systems Inc. 


rol Free (800) 545-1349 


Phone (805) 642-7184 
FAX (805) 642-7271 
Email sales@connectsystems.com 


Internet. www.connectsystems.com 


CSI is a registered trademark of Connect Systems Inc. LTR is a registered trademark of EF Johnson Co. 
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Conditioner charges batteries 


AdvanceTec’s negative pulse reconditioning 
charger and pulse analyzer conditioner is designed 
for two-way radio batteries. The battery can be 
charged and conditioned on a daily basis, keep- 
ing it at peak condition. This extends the 
life of the battery by as much as three 
times. When functioning as a negative 
pulse reconditioning charger, it uses in- 
flection point cut-off as its primary ter- 
mination method. 
WWW.ADVANCETEC.COM 


Connectors offer stainless steel 
RF Connectors’ RSA-3000-1B-03, SMA male and 


the RSA-3010-1B-04, right-angle SMA 
ap! Ce male crimp connectors are designed for 


use with RG-174/U and RG-316/U co- 
axial cables. Both feature stainless 
steel coupling nuts. The RSA-3000-B- 
SS and 3010-B-SS are straight and 
right-angle SMA male connectors. 
WWW.RFINDUSTRIES.COM 


Crescend Technologies 
RF Amplifiers & Modules 


ae es aa 


40 001 K46 860-200 MHz 465 Wall Replacement 
Module 


m e208 


" ‘ ‘bbt 


850-870 MHz Module 


P-Series Amplifiers Available in: 
¢ VHF Low Band 
* VHF (130-175 MHz) 
* UHF (450-470 MHz) 

800-960 MHz 


Crescend Technologies, LLC 
Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email: sales@crescendtech.com 
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Yagi supports 
SCADA applications 


Antenex’s YNT8063 yagi an- 

tenna is designed for SCADA 

applications. This 806MHz- 

866MHz three-element, 6.5dB-gain an- 

tenna is gold-anodized for corrosion resis- 

tance. Each element is fully welded to the boom. The 

driven element is a sealed folded dipole with a built- 

in balun transformer. Using high-strength 6061 T-6 

aluminum, the antenna is designed to withstand the 

weather extremes of high winds, ice, snow and 100°+ 
temperatures. 

WWW.ANTENEX.COM 


Program aids law enforcement 


New World Systems’ Aegis hand-held Mobile Pro- 
gram allows law enforcement officials to conduct lo- 
cal, state and federal searches for information on 
people, vehicles and property by using a hand-held 
personal computer. Officers can conduct full-subject 
name, vehicle and property search inquiries while in 
the field. Used in conjunction with the company’s Mug 
Shot software, officers can download and view mug 
shots on their hand-held PC. 

WWW.NEWWORLDSYS.COM 


Analyzer covers satellite L-band 


The Avcom-Ramsey 
Technologies’ PSA-45 
and PSA-45DSI light- 
weight spectrum analyzers 
are used for antenna align- 
ment and L-band signal 
monitoring. The analyzers 
feature dual input, which allows connection to two 
LNBs simultaneously. The LCD can show either LNB’s 
output or both, side by side. The display is a high- 
contrast, 5.7" diagonal backlit LCD. The analyzer has 
frequency coverage of 950MHz—1,450MHz. 

WWW.AVCOMRAMSEY.COM 


Microwave radio features SONET 

NEC America’s Nlite 155 is a point-to-point digital 
microwave radio relay system that features compact 
SONET radio transmission equipment for the 6GHz, 
11GHz, 18GHz, 23GHz and 38GHz frequency bands. 
The radio is designed to carry an OC3 or STM-1 
(155.52Mbps). Applications include cellular networks, 
LAN/WAN connections, wireless SONET/ATM rings 
and Last Mile connection. 

WWW.NECWAVE.COM 
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February 

19-22: NATE, sponsored by the Na- 
tional Association of Tower Erectors, 
Rosen Centre Hotel and Orange 
County Convention Center, Orlan- 
do, FL. Contact: 888-882-5865 or 
www.natehome.com. 

19: AMTA “An Interactive Policy Fo- 
rum for the Commercial and Private 
Wireless Industry: The Nextel 
800MHz Proposal,” BWI Airport Holi- 
day Inn, Baltimore. www.amtausa.org. 
26: AMTA “An Interactive Policy Fo- 
rum for the Commercial and Pri- 
vate Wireless Industry: The Nextel 
800MHz Proposal,” Hyatt Regency at 
DFW International Airport, Dallas. 
www.amtausa.org. 


March 

13: Region 5 700MHz Planning Com- 
mittee meeting, 10 a.m., Orange 
County Communications, Orange, CA. 
Contact: David Buchanan at 909-387- 
3337 or www.ecpra.org. 

18-20: CTIA Wireless 2002, sponsored 
by the Cellular Telecommunications 
and Internet Association, Orange 
County Convention Center, Orlando, 
FL. www.ctiashow.com. 


April 

7-10: ENTELEC, George R. Brown 
Convention Center, Houston. 
www.entelec.org. 


Access Spectrum ......ccscscsseseeeee 
Adams Distributing 
AdvanceTec ............cccc00 
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Avcom-Ramsey 

Technologies ........ss0ssssssssesseeces 56 
CPR Technology .- 54 
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East Tennessee 

Children’s Hospital ................. 24 
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FEBRUARY 2002 


23-24: British Association of Public- 
Safety Communications Officers, 
organized by Brintex, Novotel London 
West Convention Center, Hammer- 
smith, London. www.bapco.co.uk. 
24-26: International Wireless Com- 
munications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas 
Convention Center, Las Vegas. 
www.iwceexpo.com. 

25: Simulcast Forum, Simulcast So- 
lutions, Las Vegas Hilton, Las Vegas. 
www.simulcastsolutions.com. 


May 

6-10: Vehicular Technology Spring 
Conference, sponsored by IEEE, Bir- 
mingham-Jefferson Civic Center, Bir- 
mingham, AL. www.ieee.org. 

15-17: 5th Annual PCIA Tower and 
Site Management Forum, sponsored 
by the Personal Communications Indus- 
try Association, Westin Diplomat Re- 
sort, Hollywood, FL. www.pcia.com. 
20-23: ASCENT Spring Conference, 
sponsored by the Association of Commu- 
nications Enterprises, Paris Las Vegas 
Hotel, Las Vegas. www.ascent.org. 


June 

2-6: Supercomm, sponsored by TIA and 
USTA, Georgia World Congress Center, 
Atlanta. www.supercomm2002.org. 
16-20: NENA, sponsored by National 
Emergency Number Association, 


Lyncole XIT Grounding ........... 17 
Metro Communications ........... 24 
Midian Electronics ................... 54 
Motorola ........ 4, 14, 24, 50, 52, 56 
Multiplier Industries 
NEC Americas ................. 

New World Systems ......... 

Nextel Communications 

TED P RP PE ree 4, 10, 30, 31, 32, 33, 40 


Pack Your Suitcase 


Indianapolis. www.nena9-1-l.org. 
23-26: UTC Telecom, sponsored by 
UTC, the United Telecom Council, MGM 
Grand, Las Vegas. www.utc.org. 


August 

11-15: APCO Conference & Exposi- 
tion, sponsored by the Association of 
Public-Safety Communications Offi- 
cials—International, Opryland Hotel, 
Nashville, TN. www.apcointlLorg. 


September 

17-20: PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, Ernest Morial 
Convention Center, New Orleans. 
www.pcia.com. 


October 

5-9: 109th Annual IACP Conference: 
Law Enforcement Education Tech- 
nical Exposition, Minneapolis. 
www.theiacp.org. 


November 

6-9: ITAAnnual Conference, Marriott 
Wardman Park Hotel, Washington. 
www.ita-relay.com or 703-528-5115. 
22: Radio Club of America Annual 
Awards Banquet and Technical 
Symposium, New York Athletic Club, 
New York. www.radio-club-of- 
america.org. 
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Gene A. Buzzi 


Computer Software .............62 
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Senior Vice President 
Corporate Development 


tel (850) 224-4451 
ext. 15 


cc» fax (850) 224-3059 | Equipment Wanted 59 
e-mail gbuzzi@rec.com Prof. Consulting Services .........63 
VCC Professional Services ................ 58 


RCC Consultants,Inc. 
930 Thomasville Rex, Suite 2), Tallahassee, FL 32303 


Rentals and Repairs .............0-sr0. O2 
SOPVICES ....cccccsscsesscssnssssserssvevereees OD 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr./2 hr, MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 = E=-) 
TECHNICAL 


493 Crowell Lane * Lynchburg, VA 24502 


FREDERICK G. GRIFFIN, P.C. 


$. 2938 Waterlick Road 


Lynchburg, VA 24502 
(434) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


PORTABLE 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Voice Guard Certified 


QUALITY SERVICE 
a 4 . - 
ERICSSON & * Public Service Trunking 
 .~Surlace Mount Technology 


(804) 239-3049 


FACTORY TRAINED 
TECHNICIANS FOR 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2837 


Equipment for Sale 


Pawn Cheden 


Classified 
Advertising Manager 


800-347-9375 


MTVIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 


Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 * Fax: 972/580-0641 


SCHWANINGER & ASSOCIATES 
Attorneys at Law 


Robert H. Schwaninger, Jr. 
1331 H_ Street N.W. Suite 500 


Blair Communications, Inc 

2237 Royal Lane Suite 102 

Dallas, Texas 75229 

In Business since 1980 © Same location since 1988 
Toll Free 1-800-641-8906 


WE ARE BUYING!! T PAID FOR 


MOTOROLA * KENWOOD * VERTEX * PORTABLES AND MOBILES 


NATIONWIDE purchasing and sales of quality used 2-way radio equipment “Wanted” 1 or 
1,000. Late model equipment! Fax or e-mail us your list for a fair quote. Member BBB 


1-972-247-4901 © Fax 1-972-247-8389 
www.blaircommunication.com * e-mail blair2237@aol.com 
Largest rental fleet in North Texas. Over 2,000 Portables & Mobiles in stock 
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* BOARDS ° See * ACCESSORIES ¢ ELEMENTS 
Pcl — AAR GOMMYUNICATION INC 
$ Specials of the pat ee back, formerty of Gregory Electronics 
GE RANGA 36-50 range 40W wiaccessornes 
GE MASTER t! Base Cards, DC control, BX control, Fiemote audio, TX control, PSLM, STE, alarm tone 
GE ORION mobiles 42- 50 range 60 watt with accessones . 
GE EXECT 11 40W table top base high band of low band 
GE MDS moblles high band with access. Model TLH22 . 
GE MLS mobiles high band, with mic & bracket 
GE MLS UHF mobiles with mic. ait Sec ‘ 
Sea ‘ol feos hae 


* REEDS» 


* TRADE + 


= 
=! 
uu 
uw 
ry 


GE PCS Portable 470-4! 0 ia ‘angi 

MOTOROLA Mitrek 39-50 range 60W w/accessorles . oe 
REGENCY Mobile model BTH201 high band _ 

MOTOROLA Micor 150-170 range, TOOW range less accessones 


Catalog Available...!f you can't find it, try us! Call (973) 772-0704 or fax (973) 340-1902 
* S$G33u SLNAW313* S3I¥OSSSDDV= SdidWlS* Sduyvode 
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UNUSED SURPLUS 
SITE EQUIPMENT 


JOHN R DANIELSON¢ssigintdf.com 
OFFICE 515-961-6152 
MOBILE 515-240-6552 
REC, MULTICOUPLERS, TTA, 

DUPLEXERS, FILTERS, COMBINERS REC 

AMPS. POWER DIVIDERS UHF, 800,900, 


JSMR 1500 MHZ 
MAJOR MANUFACTURES 


Employment 


MOBILE RADIO CAREERS 


* Bench / Field / RF Technicians 
Eamings to $65,000 Pius 


* Experienced Sales Reps / Sales Managers 
Earnings to $109,000 Pius 


For Radio Dealers and Manufacturers 


No Telecom Please ... 
Mobile Radio Experience Only! 
Allan Holt 
Phone: (757) 368-9256 Fax: (757) 368-9836 
E-mail: allanSO9@home.com 


WWWLMRTMAG.COM 


TWO WAY RADIOS & ACCESSORIES 
BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
RECHARGABLE BATTERIES 
RF AMPLIFIERS 
REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 
DUPLEXERS 
TOWER SECTIONS 
POWER SUPPLIES 


KTS 


Test tyntortat 


Immediate 

Delivery, 
Warranty 
& Service 


ATA MARKETING 
SOCIATES. INC. 


TExas MANUFACTURES REP 
The Exclusive 
Manufacturer's Representative 
of FFR Products in 


Texas-Oklahoma 
Arkansas-Louisiana 


The IFR 2945, 2399, 2975, 1900 
COM-120C and more ! !! 
14235 Proton Rd, Dallas, Texas 75244 
972-661-0300 972-490-0836 
www.datamktg.com 


pgilbert@datamktg.com 
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Classifieds - Equipment for Sale 


NATIONAL DISTRIBUTION CENTER 
ANALOG SERVICES 
5520 NORTH 187 STREET 
ABILENE, TEXAS 79603 
1-800-599-7235 


USED 800 MHz INFRASTRUCTURE 


NEED A QUOTE FOR YOUR INTERNATIONAL BUILD-OUT? 
UPGRADING OR MAINTAINING A PRIVATE SYSTEM? 


Motorola controllers in stock T1921A, T1958A, T3040A, T4052A 
T5004A/Privacy Plus Super Enhanced Controller $ 15,000.00 
MBX/Motorola Business Exchange, telephone interface $ 12,000.00 
C65CLB-5103/MSF5000 75 watt repeater $ 2,500.00 
C55RCB-5103/Micor 75 watt repeater Buy one at regular price get one free 
~ Reg. $500.00 ea. 

CR&8000/800 MHz complete repeater in cabinet 

MASTERII/800 MHz repeater 

MRS804ZX/800 MHz repeater with 90 watt PA 

MRS804A/S/T/800 MHz standard trunking repeater w/logic .. $ 500.00 
MRS804EX/800 MHz ESAS trunking repeater i 
TKR900/800 MHz repeater with 90 watt PA $ 1,500.00 
RLC/IDA repeater logic controller or LTI/IDA interconnect .... $ 450.00 
M-500/Trident smart buffer 


DB44XX/Decibel cube combiner, price per channel 
M101-860/5 channel combiner 

ACT2705/Antenna Specialists 5 channel combiner 
TX/RX T-Pass Cavity Combiner, 5 Channel 
TWR-860/Telewave receive multicoupler 
RMC800/Receive multicoupler 


$ 250.00 
$ 500.00 


1000’s of NEW PARTS AND ACCESSORIES PRICED 50% OFF! 
VISIT US AT www.ndesales.com today! 


BE SURE TO ASK ABOUT OUR QUANTITY DISCOUNTS. WE OFFER 30- DAY 
EXCHANGE ON ALL DOMESTIC SALES. CALL FOR A FREE QUOTE TODAY! 
U.S.A. CUSTOMERS MAY FAX TO: 1-800-599-7252 
INTERNATIONAL CUSTOMERS CALL US AT 915-698-2481 
OR FAX TO; 915-690-1309 


Equipment Wanted 


EQUIPMENT WANTED 


USED 800/900 MHz 
MOTOROLA / LTR REPEATERS / 


COMBINERS / RADIOS 


CONTACT PH: 702-252-8525 
or e-mail: rfdinc@aol.com 
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Classifieds - Equipment for Sale 


.. HT50 and the Radius Pi00 odels, . 
HT600, MT800, MT 1000, P200, P500, M , MTX810, 
MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860) 
IRARIOS » M100, M206, M208, M214, M216, M400, GM300), SM10, SM5O. . 


STX, ‘'S7x Gemini, STX 821 trunked portables, 
SABER and System SABER. ........00. 
... SPECTRA Low and Medium Power Units. 
.. SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. 
R100 Repeater. 
«. MCX1000. .... 
.... Cloning Cable for the Motorola” HT600 / MT1000. 
. GP300, GP350, and P110 Models. 
..«. MSF5000 Digital Unit with 3 Digit D. 
.. HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection 
Sonn VIBBR ONE ioc ececvostecaveshsceyoisabery onan ussazesvtneeesnoes 
... Cloning Cable for the Molorola® JED/ Series. 
.. ASTRO SABER and SABER S. 
SP50. . 


we P1225, 

. HT780, Ht1250. 
Polaris | lustries, i mpare a Imy TREO Ee s, Be 
poe. phage let Inc *We rere: ‘American Express, Discover, MasterCard and Vi 


pr 
é Ay * Professional Users Guide with Detalled Photos Included with All Radio Products, 
www. polarisradio.com €—7 + Compare Polaris’ Features and Quality, Don't Accept Imitations! 


IFR 1600S starting at ' 
$8 ,5300 ,20 rogrammable Timer 
a's 


Competitive pricing on all brands including: 
Hewlett Packard, IFR and Motorola 
Browse our online catalog at WWW.EML1.COM 
EML will buy your used test equipment 
Toll Free (888)846-4614 . Si, se habla ESPANOL + Allows retrieval of data for MDT, GPS, 
AVL 


CIRCLE (103) ON FAST FACT CARD = 30 AMP 12 Volt DC 

* Low voltage sensor (10.5¥) - Over 
voltage protection (17V) 

* One year warranty, 


"ON WHEN IGNITION IS OFF" 


+ Battery & Equipment Protection Device 
+ Low/High Voltage load shut down 


CLEARANCE SALE 
OVERSTOCKED! Must sell NOW -- Make an Offer. 
See our website for 100s more items. * barnettelec.com * email bobb@flash.net 
Min order $200 + shipping * VISA/MC, NO COD'S 


WIG-WAG 
HEADLIGHT FLASHER 
100% SOLID STATE 


~BASE/REPEATERS— 
155 WATT 800 MHZ PA DBP tSSCM24-G WIDE BAND SOLO STATE 


MICOR C55RCB5109 AT 800 MHZ REPEATERS 35,75 & 150 WATT 
SMARTNET TRUNKED SYSTEM CONTROLLEA T5076 & others 
MICOR C73RTBHOBE VHF 1COW BASE/REPT 

SYNTOR X CONSOLET & BASE 800T 

MSF 5000 UHF C74CLB 140W REPT i-C74CXB 

GE 900 MHZ DIGITAL PAGING CR CONV REPT 60 WATT 

MICOR VHF-UHF, 20-50 MHZ BASE/REPT 100-375W 


GE MASTR Il BASE/REPT 30-50 MHZ. VHF, UHF 
MSR 2000 VHF REPT 100W NEW 

CELWAVE SJD 880-5T, W/SCH MULTICOUPLER 
SPECTRATAC RECEIVER, VOTER NEW 
~MOBILES- SABER-| UHF PORTABLE Wi! CONVERTACOM 


SYNTOR X 9000 UHF 32 CH W/ACC 
MOT PAC-RT REPT UHF/VHF sale $100 


MARATRAC 36-42 MHz 60W 2CK WIACC SYNTOA X 800 CONVENTIONAL 35W 
MICOR VHF 100W 12CH WiAGC SPECTRA 900 B7 15W 
SYNTOR X VHF 1D0W 32CH WIACC. 
DELTA S VHF 100W 16/32 CH WiACC 
MASTA E VHF 12.CH 100W WIACC 100 T-1800 TONE 4 CH REMOTES 
SYNTOR X 9000 800 TRUNKED TYPE (/Il& CONV. sale $150ea 100 17-1383 TONE 2 CH TEL REMOTES 
BARNETT ELECTRONICS INC 
330 HWY, 236 Lonoke, AR 72086 * Phone: 800-423-3858 
FAX: 501-676-2475 « Info: 501-676-5506 * Hrs 8-5 M-F CDT 
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SYNTOR X 9000 CONVENTIOANL 35W 800 MHz 
CENTRACOM Il SYSTEMS, CARDS, PARTS & CABINETS 


* Power: £2 volts, negative ground system 

« Up to 4 different patterns 

* Flash rate; Nominal 1.9 per second on 
wigwag pattern 

«Lamp Wattage Capacity: 180 watts 

¢ Current Output: 15 Amps 

«Size: L 4" x W 2" 1/8 x H 1/2" ~ Wt 3 1/2 oz. 

* For all US made vehicles 


AC/DC INDUSTRIES 
P.O, BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 ¢ Fax: (281) 933-1001 
Toll Free; 800-888-0909 
Web-Site: www.acdcind.com 
E-mail: sales@acdeind.com 


CIRCLE (105) ON FAST FACT CARD 
mrtmag.com 


WWW.MRTMAG.COM 


SAFETY: 


Classifieds - Equipment for Sale 


In a world of risk, all the training and equipment in the world won't 
make up for o break in mobile communications. 


STI provides the system you need to automate radio signal measurements 
and analyze the results with contour plots and measurement summaries. 
You get concise reports identifying weak spots in signal mings so 


you can address problem areas before unreliability becomes a 


iability. 


The key to safety is planning. Make sure your team has the critical 
communication coverage it needs to succeed. 


COMPLETE CHANNEL ELEMENTS 


YOUR FREQUENCY 
LIFETIME GUARANTEE 


Mast Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


504-361-5525 (in LA) » 800-237-6519 


FAX 504-361-5526 


Guy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 


COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
WWW. DELTA2000.COM 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 


Quanlity Equipment Lest Price 


ALL TOWERS ARE ON THE GROUNO READY FOR P/UPe OTHER SITES AVAIL 
91 ARON USED 200 SS¥ BOTT STIOK 15 NH $9090 00EA® 
40 MOTOROLA SYNTON XX (3-80 MHZ) SYS-90 S200.00EAw 
10 AYITORCLA BIK:OR BUM TAUICKING 7547 SOLID STATE PA REPLAITRS SDOOFA® 
15 MOTOROLA SYNFOAX 9000 URF How VGC $350 OOF A® 
20 MOTOROLA MAH, BAND 1 1CA¥ 42-50 MHZ $250 OOLA® 
03 GE MASTA | ! BAND 110W St200 OOLA® 
50 MOTOROLA STARPLUS CHANNEL MOODS MLN 6625 $225 OOEA® 
40 MOTOROLA STARPLUS CHANNEL MODEMS (TX) QAN 45354 $125.00EA® 
50 MOTORCLA STARPLUS CHANNEL MODLMS (AX) QHN 45374 $125.00EAw 

AST REMOTE DELAY MODULES TRN9I644 S175 DOEA 
ORDLA $1 CONTROLLER INTERFACE MODULES **CALL**® 
RANGER LENKURT MULTIPLEX ~*CALLT 


Sx s10w $225 OOLA® 
NGER LOW SAND 110W $275 0OLA® 
GE RANGER UH HOW... .. $275.00EA% 
IN SSY TOWCH 120° (SOTTOM SECTION 210N) $4000,000A% 
IN SSV TOWER 140° (BOTTGM SECTION #10N) 4400 OOEA® 
SSV TOWES 180° (BOTTOM SECTHON #12KH) 38500 DOLA® 
M4 25 M0 TOWER $6500 OLA 
0 F INDUSTRIES 48° FACE 330° TOWER $5500 DOTA 
01 ADVANCE INDUSTRIES 48° FACE 360° TOWER $6009 DOLA 
*New Listing* Call Charles at 336-760-2885 
For rhage ajupmert vist gue wbsile 2 waw.omoenl.com 


Cali DAWN RHODEN 
for all of your 
+ CLASSIFIED 


advertising needs 


1-800-347-9375 


aiken zero 


“Geographic Signal Coverage At Your Fingertips.” 


877-848-8500 tol-free 


local: 503-848-8500 fax: 503-848-8534 


www. surveytect.com 
marketing @ surveytech.com 


8085 S.W, Nimbus Avenue + Beaverton, OR 97008 


WIRELESS COMMUNICATIONS 


TECHNICIAN 


Field technician—Must be experienced in 
systems: base stations consoles, microwave 
and data. PCIA or FCC certification preferred. 
Resume to: 
Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mcs@chesco.com 
Fax (610) 524-9970 


All CCII 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


Labels 
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Classifieds - Equipment for Sale 


Audio Accessories for 2-Wa 


(@) 
Klein 


“The Leader in Audio Accessories” 


(800) 959-2899 
Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 


‘ Multi-Unit Charger. Internal Remote Speaker Microphone. 2-Wire 
Web: www.HeadsetUSA.com transformer. Infeechangacele Heavy Duty Strain Relief Surveillance Kit. Dual front 
Call Now! battery slots. Earpiece Audio Port. 3 inch facing PTT. Public Safety 


GSA Contract. SBE. DVBE. Swivel steel clothing clip. Quality. 
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BUYING ERICSSON - GE EQUIPMENT 
Mastr Il VHF / UHF 100-250W Sta 

PCS 6 Unit std. multi-charger .... 

PCS / MPA / LPE/ KPC rapid mi 


New Anritsu Sitemasters on Sale ! 
Anvitsu S331 - $4850.00 Anvitsa $232C - $11,900.00 
Anis S113C - $5850.00 Ansitau S331(/5 - $7250.00 

Test Equipment - Buy & Sell 
AU Equipment Includes: 90 Day Wort. & NIST Clibration 
HPR9204/01,03,04,05-S4900. -HPA921A.$7500. 
HPB9204/102,03,04,05 $7500,  HP83ZOSACIS) 36-TDMAI-S900 
HPR92OB/102/4-57,500. HPB920B/01, 04 06,13 14,50, 102-57500. 
HPB3236BIPCS}-S1 900. HPB920B/01,04,06,13,14-$5500. 
HPB9ZIPLGSM/PCS)-S10,500. -HPB9Z2M-S7900, 
HPAG24C {CDMA)-$13,500. HPB924E(CDMA)-S12,000, 
HP EP402A SPECTRUM-8900. IFR COMIZ0A-S6900. 
IFRI6O0CSA-$7500. IFRSOOA-S3500. 
1FR16005-$7000. MOTOROLA R2600B/HS-$7000, 
MOTOROLA R2600(-$7500. MOTOROLA R260010-54500. 
MOTOROLA R2600B/NT-$6500.  WAVETEK 36000-CDMA-S10, 500. 
VOOOMh2 Sig.Generators: HPB457A-S2800. 
FLUKE 60614-51900. MARCONI 2027-51600. 
2000Mbz Sig. Generators HP86428-S7900; Fluke 60B2A-55900, 
HPS3348 (1.36hz counter)-S375.  HP8903B Audio Anclyzer-S1950. 
HPBGOZA Measurement Receiver {mint}-S9,900;HPB9D18-S1 900, 
Amtronix Instruments, Inc 


www.amtronix.com 
Ph: 716-763-9104; Fox: 716-763-0371 


© T) or subrate multiplexers 
© 960-MHz radios 


© Send digital thru analog microwave 


We provide the tools: 
You satisfy your customer. 


Mastr 11 42-40 TOW wives % 
NEW LONDON TECHNOLOGY 
752 Alum Springs Road * Forest, VA 24551 
Tel: 434-525-0068 © Fax: 434-525-0078 
www.newlondontech.com 


Computer Software Rentals and Repairs 
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Cardinal 
Electronics, Inc. 


SERVICE MONITOR 
a Repair & Calibration - 


—— Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
Visit our Website: cardinalelec.com 


To Your RF Coverage 
and Site Management 
Problems ... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 
Sorr WRIGHT, LLC 
1010 So. Jouer St, Suite 204 
Aurora, CO 80012-3150 USA 


Tet. (303) 344-5486 * Fax (903) 344-2811 
www.softwrighl.com Read and use MRT Classifieds! 
email: sales@softwrightcom 
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1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 
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Classifieds - Rentals and Repairs 


PORTABLE/MOBILE TWO-WAY RADIO SERVICE 
* One Flat-Rate of $89.00 Includes: 
* Labor, Parts & Fed-Ex Return Shipping 
« We Service Most Major Brands 
PORTABLE RADIO SERVICE, LLC 
209 KERA Drive 
Mountain View, AR 72560 
eee: ee ee 
‘ax: 870-269- S 
www.portableradioservice.com [ED i @® 


Minitor II Pager 
Repair Just $37.50 
Price includes all 
Parts and Labor 
5 Day turn time 
90 Day Warra 


Dealer Price 


Advertise in 
MRT CLASSIFIEDS, 
or get eaten by the 

competition! 


800-822-2180 


1300 N FL Mango Rd #21 


Water/Physical Damage and 
housing parts not included 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 

* Intrinsically Safe 

¢ Full Line of Radio Accessories 
e Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


PORTABLE & MOBILE REPAIR 


* Quick Turn Around + Free Return Shipping 
+ Factory Trained & FCC Licensed Techs 


800°567°5636 


Www. arcom2way.com 
10117 W Oakland Park Blvd, Suite 321, Sunrise, FL 33351 


Services 


rope Ten years of great 
service to you! 


Call for a quote. 
We'll make your next 
Project affordable. 


ne 


www.mosscom.com 
800-822-MOSS 


The only address you need to address 
FCC RF Radiation and OSHA regulations. 


www.ffcomply.com 


Radiofrequency Safety International Corp. 
Ph: 888-830-5648 
“Safety is our middle name” 


communications 


Over 4000 Walkie-Talkies in Stock 


014-735-2424 
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Professional Consulting Service Rentals and Repairs 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quaurty Service On MicROpROCESSOR-BASED 


Mosices, PortasLes AND Contro. Heaps. 
SurFace Mount Repair. Most repains $75 pus Parts. 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 
Define Build Manage 
Design Operate 
RCC Consultants, Inc. 


110 Woodbridge Center Drivg, Suite 201 
Woodbridge. NJ 07005 
800- 7-4A796 


emai] - info reg. com 


Acquire 
Zone 


Test 
FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 
Austell, GA. 30168 


770-948-9566 


COM ey Ncatacstann debe XO Daateasaatiseril 
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‘| just flew 

the airplane. 
The real heroes 
designed the 
instruments.’ 
—Jimmie Dolittle 


64 


Roger That 


Let's give credit where credit is due 


You know I like to tell stories. 
Let me share another one with 
you. I’m a student of history. I have 
been since my undergraduate 
days. I am especially attracted to 
aviation history. 
Some of my fondest 
memories came 
from the fact that 
during my 20+ 
years in the Air 
Force, I was hon- 
ored to meet many 
historical figures. 
In fact, while a stu- 
dent at the Air 
Force’s Air Command and Staff 
College, I was part of a project to 
honor 25 aviation greats. 

Five of us were “selected” (mili- 
tary term for “you just volun- 
teered”) to put together a program 
that resulted in a three-day event 
honoring the aviators. If there was 
a fun part of the program, it was 
that each of us got to select whom 
we wanted to come. 

As an electronics type (avionics 
officer), I wanted 
someone who had con- 
tributed to aircraft 
avionics. So, I nomi- 
nated Jimmie Dolittle. 
Dolittle was an inno- 
vator besides being a 
war hero. He was the 
first man to demon- 
strate instrument fly- 
ing was possible. The story behind 
how he did it is amazing. (There’s 
a little homework for you.) Because 
of Dolittle, avionics became an in- 
tegral part of flying. 

When I met him, he was a frail 
man with a smile that would melt 
snow in Buffalo. I was awed at 
meeting him. I’m not usually shy 
or at a loss for words. Yet, when he 
walked in the room to meet with 
me, I couldn’t say a word. He just 
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reached out, grabbed my hand and 
said, “Hi. My name is Jimmie.” It 
was all I could do to say, “Hi. My 
name is Roger.” I was almost in 
tears being in the same room with 
him. It was just the two of us. He 
told me about his technology dem- 
onstration. He took off and landed 
without seeing outside the air- 
craft. He depended on the instru- 
ments in the aircraft. He risked 
his life to prove instrument flying 
could be done. 

I was absolutely enthralled as he 
told his story. After he finished, I 
was able to muster a few follow-up 
questions and concluded by telling 
him that it was an honor to meet 
such an innovator, warrior and 
hero. He looked at me and said, “I 
just flew the airplane. The real he- 
roes designed the instruments.” 
What he didn’t say was he was one 
of the designers. Here was a Medal 
of Honor winner being truly 
humble and giving credit to others. 


Land mobile radio ‘aviators’ 

I still get goose bumps when I 
meet or talk with someone who has 
made a difference in our way of life 
like Dolittle did. One such indi- 
vidual was Fred Link, whom I met 
only briefly prior to an RCA break- 
fast. Another was Al Gross, whom 
I didn’t meet personally, but talked 
with on several occasions prior to 
his passing. I wrote a short article 
about Al for MRT’s sister publica- 
tion RF Design and for the Proceed- 
ings of the Radio Club of America. 

After writing about Al, I received 
several responses thanking me for 
the article. It was an honor to write 
about Al, so no thanks were 
needed. But some of the responses 
pointed out that there were oth- 
ers in the radio world such as Al 
(and Fred) who go unnoticed. Isn’t 
that a sad commentary? 


We depend on technology ad- 
vancements to further the indus- 
try and seem only to live in the 
moment. We tend to forget those 
who went before. I want you to help 
me fix that. I want you to help edu- 
cate me. If you know of someone 
who has made a difference in the 
world of radio, please drop me a 
note. It would be an honor for me 
to bring these individuals to the 
attention of the industry. Let’s give 
credit where credit is due. 


Viva Las Vegas 

It’s hard to believe that another 
year has gone by and we are on the 
verge of returning to Las Vegas for 
IWCE, April 24-26. This will be my 
fifth; for some it will be their 26th. 
This year’s event promises to be 
outstanding. I’ve been assisting in 
putting the public safety track to- 
gether, and I can tell you it will be 
exciting. While we are still firming 
things up, the topics will range 
from the events on Sept. 11 to 
Nextel spectrum issues. The other 
conference tracks are also shaping 
up to offer the kind of information 
you need to keep abreast of what 
is going on in the industry. 

I look forward to IWCE every 
year. Of all the conferences I’ve at- 
tended, including military, avia- 
tion, security, electronic design and 
others, I find IWCE one of the most 
informative and just plain fun. Of 
all the industries I’ve had the honor 
to work with, I find no industry 
with a better sense of community 
than mobile radio. I look forward 
to seeing you in Las Vegas. 


OO. 


Editor 
rlesser@primediabusiness.com 


WWW.MRTMAG.COM 


Representing tower and rooftop owners in site leases, ground leases, 
management agreements, easements, and 
other site contracts since 1984. 


¢ FCC Application Preparation 
* Channel Brokerage and Sale 
¢ Tower Leases and Site Rental Agreements 
* Contract Preparation and Negotiation 
* Litigation, Including Harmful Interference Complaints 
¢ FCC Auction Representative 
¢ Buy/Sell Agreements are our specialty. 


Call us before you phone the broker and let us steer you to higher returns, 


— We make the difference in the deal - 


SCHWANINGER & ASSOCIATES 


& ATTORNEYS AT LAW 


SCHWANINGER & 


1331 H Street, N.W., Suite 500 
ASSOCIATES 


Washington, D.C. 20005 
(202) 347-8580 


www.sa-lawyers.net 
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LEADING THE WORLD IN ADD-ON * 
elf COMMUNICATIONS "ron oven 0 vcans 
AT SPECIALISTS, ING. 20.0021 erae 


> Order Factory Direct - No Minimums 

> Same day shipping on most orders 

> Toll free voice and fax for easy ordering 

» 24 hour “InfoFax” and website application notes 
for around-the-clock tech support 


DCS-23 
Digital Coded Squelch Encoder-Decoder 


Jumper.Programmable to ali 106 DCS codes. NOW MORE THAN EVER, YOUR BEST SOURCE } 
995 FOR QUALITY TONE SIGNALING PRODUCTS! | 


$59.95 


WE'RE PLEASED TO ANNOUNCE THE ACQUISITION OF THE 


East he Selectone 
Call us for the lowest cost, 12.5kHz channel spacing, 


exaci replacement crystal and ceramic IF filters for 


part 90 Refarming. Complete kits available for LINE OF TONE SIGNALING AND-ENCRYPTION PRODUCTS, 
most, popular radios al $15.00 to $25.00/kit. TO BETTER FULFILL YOUR TONE’SIGNALING REQUIREMENTS: 
ST-20, 25,50 
Voice Encryption: Units 


ID-8 
Automatic Morse Station Identifier 
Meets all FCC ID requirements. 
Fully field programmable with included keypad. 
4.85" x 1.12" x 35" 
$69.95 


PRIVATE COLLECTION: series provides low to high level 
security for two-way radio voice applications. \ 
PC programmable. with optional kit. 

0.9" x 1.5" x 0.25" 

$79.00 - $299.00 


PE-1000 
Desktop’ Paging Encoder 


Two-Tone Sequential. ST-604A 
: Multi Format Encoder { 
Other formats and custom tones available. " 
fe Encodes Two-Tone Sequential, Burst Tone, 
TS x 7B x27 
$224.95 or DTMF ANIENI Formats: 
/ PC programmable with optional kit, 
or factory programmed for free. 
1.15" x.0,84 x 0.15" 
$59.95 ry yh Pei 
SS-64 3 
CTCSS Encoder 
Microminiature, DIP switch programmable. 
Includes 64 tones from 33.0 to 254.1 Hz. S$T-809B8 
0.66” x 1,08" x 0.21" Multi Output DTMF Decoder 


$28.95 Decades address codes of 1 to 7-digitsifrom 


all 16 DTMF characters. 

Multiple outputs and remote reset capability. 
PC programmable with optional kit, or factory 
programmable for free. 

1.34" x'0.85" x 0.21" 


TE-32 $59.95 


Multi-tone CTCSS Encoder 

Rotary dial switchable {o any of the standard-32 EIA tones. 
5.25" x 3,3" x 1.7" 

$49.94 

TE-32D with LED display, $99.95 


ST-888 

Desktop ANI Decoder / Display Unit ‘ 
Use with ST-804A or other DTMF ANI encoders for 
monitoring of fleet radio users and contro} systems. 
$499.00 


TP-3200 
Shared Repeater Tone Panel \ 
Full featured and with all 157 CTCSS/DCS codes. \" 
Desktop and rack mounted versions. 
$279.95 : ANS 


TS-64 
CTCSS Encoder-Decoder 


Microminiature Jumper programmable. Ci OMMUNICA TIONS SPECIALIS TS, INC. MS 
Includes 64 tones from 33.0 to 254.1 Hz. 426. WEST TAFT AVENUE * ORANGE, CA 92865-4296 
; (714) 998-3021 * FAX (714) 974-3420 


0.78" x:1.70"x 0.25" 
$54.95.(model TS-64DS:with DIP switch, $57.95) | ey 


ENTIRE U.S.A. (800) 854-0547 © FAX (800) 850-0547 ee ‘ 
http:/wwv.com-spec.com 
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